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is picture is worth a thousand four-letter words. 


Presenting the MultiSync’ Projection family. 
A reliable reflection of perfection. 


Sometimes there aren't enough words to describe what it feels like when you find out your projection 


system doesn't work properly: You see green, then blue and finally you're seeing red (and it has nothing to 
Feature GPGPLUS _9PGPLUS 10PG do with the image). Luckily, there’s an answer. NEC 


[Horizontal Sean [_15-65Kti oe hae Oe 
Multisync® Projection Systems were createdso you'd ~~.” | 
Bice wh dh oad a dl swear by them, not at them. The 6PG PLUS and 9PG PLUS 


reproduce extremely bright, focused computer and video images. And the 10PG's larger 9” lenses provide remarkable 


levels of brightness and resolution. Each projector has a helpful built-in menu system, an RS-232 computer interface and 


an easy-to-use hand-held remote. Our projectors faithfully display all mainstream video and computer 


signals as well as ultra-high resolution signals from most computer workstations and graphics boards. 
In short, MultiSync projectors provide exactly what you'd expect from NEC: reliability. For details 


J #*, call 1-800-NEC-INFO. For info via fax, call 1-800-366-0476 and request Document Al —  @ 
.4s, No. 67401. The easiest projectors to live with for hours and hours: Ours. 
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MultiSync is a registered trademark of NEC Technologies, Inc. ©1994 NEC Technologies, Inc. 
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4 Front End Walking Through 
7 News Architectural Designs 
Digital walkthroughs can range from 
13 Tech Watch simple, canned animations to real- 
@ Facial-recognition time, interactive virtual reality 
software may be experiences. But whichever type of 
wave of the future walkthrough an architect chooses to 
li 3D journeys to the use, he or she needs to be sure it’s 
center of the Earth constructed in such a way as to fulfill 
: its intended application—he it facili- 
19 Product Spotlight tating design decisions or marketing 
: concepts to a client base. 
48 Portfolio By Diana Phillips Mahoney 
@ A sampling of winners 
of Intergraph’s Golden 
pee De Developing Programs a 
00 Applications for Interactive TV Page 22 
@ Designing a computer Yes, it’s true that it may be a few 
with computers years yet before interactive 
@ Animation for television becomes a reality for 
The Next Generation most people. But for content 
providers who hope to be the 
61 Model Shop ones providing the programs 
i Spline modeling that will run in this new inter- 
with Topas active medium, the day to begin 
67 Product Guide planning and even developing 
SW Sboooine bre noe aa has already arrived. 
CD-ROM recorder St, (haute hs 
71 Reviews ae 
@ Topas Pro 5.0 from Digital Toons 
CrystalGraphics Animators creating cartoons 
Mi CoSA’s revamped for feature film, television, and multi- 
After Effects media can now streamline the pro- 
Ml Pioneer's quadruple-speed | ‘uction process using a variety of — 
DRM-604X CD player commercial digital ink and paint sys- ‘9% 
tems, ranging from those that dupli- 
76 Products cate traditional processes to those 
offering unusual techniques. 
By Barbara Robertson 


COVER 


This image of the main lobby of the 
Ontario Legislature Building was 
modeled and rendered on a Silicon 
Graphics Indigo workstation by 
A.J. Diamond of Donald Schmitt 
and Company (Toronto, Canada). 


Modeling was done using Arris 
software from Sigma Design 
(Burlington, MA). Rendering was 
done using the Lightscape Visual- 
ization System from Lightscape 
Technologies (San Jose, CA; 408- 
246-1155). 
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FRONT END 


The Computer Graphics 
Market 


The computer graphics market has always been an exciting one, characterized 
by rapid growth and even more rapid change. And according to the findings in 
our latest market report, Computer Graphics: A Worldwide Market Report, that 
trend’s going to continue. The report, which represents a compilation of 
observations, statistics, and predictions from some of the most authoritative 
market research firms in the field, not only highlights some of the most 
dramatic changes and events that occurred in the past year, but looks ahead at 
where the market is going and how it is evolving. 

The report notes, for example, that between now and 1998, the 
computer graphics market will almost double in size from a $36 billion market 
to a $68.9 billion market. During the course of that growth, however, there’ll be 
some interesting changes. For example, the multimedia/desktop video market 
will enjoy such dramatic growth that it’ll finally outstrip the CAD/CAM market 
as the dominant market in the computer graphics industry. And within the 
multimedia market, we’ll see not only some rapid growth in such product 
categories as video boards, audio products, authoring software, and CD-ROMs, 
but we'll also see Training applications give up market share to such 
applications as Infotainment, Publishing, Education, and Business. 

Meanwhile, the animation market is also expected to enjoy some 
healthy growth, thanks in large part to the rise of new forms of interactive 
entertainment that depend heavily on animation technology. As for the tiny 
Virtual Reality market, it will move along at a 60% growth rate. By 1997, not 
only will we start to see VR technology being used in a practical and profitable 
way by businesses, but we’ll also be seeing the cash flow generated by location- 
based entertainment centers finally outstripping the continuing investment 
needed to build new centers. 

The CAD/CAM market, the report notes, is clearly not the explosive 
erowth area it once was. But though it’s only expected to grow about 8% next 
year, the activity within the market promises to be dramatic, especially within 
the highly competitive MCAD market segment. One development that will be 
interesting to watch will be the impact of the recent price cutting by Cadkey, 
which has brought the cost of a fully functional 3D PC CAD package down 
from $3500 to $500. If the market responds well to the cut, it could have a 
dramatic impact on the whole pricing structure of the PC CAD market. 

All in all, it’s been a year of changes and growth for the computer 
graphics industry, and by all accounts it looks as if we’re in for more of the same. 


Ste 


Stephen M. Porter 
Editor 


NOTE: Computer Graphics: A Worldwide Market Report sells for $15. To | 
_ order, send check or credit card information to Becky Biggar, PennWell _ 
Graphics Group, Ten Tara Boulevard, Fifth Floor, Nashua, NH 03062- 2801 
(phone: 603-891-9157). | ee 
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News in Brief 


a and MGM Agree to Multiyear, Multititle Deal 


Sega of America (Redwood City, CA) and Metro-Goldwyn-Mayer (Santa Monica, CA) — 
have agreed to a precedent-setting deal to jointly create a line-up of interactive media ti- 
tles, television programs, and motion-picture titles as part of a multiyear, multititle effort. 

Besides investing an undisclosed sum in the venture, both parties will collaborate in 
the development, production, and marketing of media products which will bear both the 
MGM and Sega names. Although products to be developed will be new and original con- 
cepts, Sega and MGM say they also may choose to develop interactive games based on 
forthcoming 1995 and 1996 movie releases from both MGM Pictures and the United 
Artists Pictures units of MGM. 

MGM and Sega will immediately begin working on a range of titles to appear on the 
Sega CD, Sega’s Genesis 32X, and yet-to-be-introduced Saturn hardware platforms, ac- 
cording to Joe Miller, Sega of America’s senior vice president for product development. 
“We also plan to work toward the simultaneous introduction of traditional film and in- 
teractive product, the development of entertainment product, and the cross-pollinating 
of creative concepts between linear and non-linear entertainment projects,” he adds. 
Specifically, this year the companies plan to develop at least two interactive CD-ROMs 
for release. Already, executives from MGM Pictures/United Artists Pictures are collabo- 
rating on new game concepts for the Sega CD, and MGM Pictures is actively developing 
an entertainment property for Sega’s PICO interactive learning aid. 


- Microsoft Targets Game Developers With Latest Announcements 


In an attempt to make the Windows operating system a leading environment for the de- 
velopment of computer games, Microsoft Corp. (Redmond, WA) has announced plans to 
deliver a new software library—WinG—as well as other tools designed to help developers 
create 32-bit games with accelerated graphics for existing and future versions of Windows. 

“.,.Games are one of the largest, most important categories of multimedia applica- 
tions,” says Brad Chase, general manager of the personal operating systems division at Mi- 
crosoft. “Because of the installed base of more than 40 million Windows-based machines, 
the forthcoming 32-bit capabilities of Microsoft Windows ‘Chicago’ [the next major Win- 
dows release], and the games tools [we’re announcing], we believe the Windows operat- 
ing systems offer great opportunities for game developers to grow their businesses.” 

According to Microsoft, the WinG library improves graphics speed and responsive- 
ness significantly over previous Windows releases, bringing it in line with the MS-DOS 
operating system. Chase adds that Microsoft expects some developers will go directly to 
Windows “Chicago” because it will enable them to create new types of games. “The ex- 
tra performance of the 32-bit architecture of ‘Chicago’ and multithreading, networking, 
and built-in support for high-performance digital video could add up to some dazzling 
multiplayer games,” he says. 

In addition to WinG, Microsoft is offering game developers two additional tools: a 
CompuServe forum for developers to exchange ideas and ask questions; and Writing 
HOT Games for Microsoft Windows, a handbook that includes technical information and 
advice on game development. 
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New IC From NEC Promises Advanced Graphics Capabilities 


Imagine being able to view lifelike, animated images on a consumer product such as a 
personal digital assistant. Thanks to an integrated circuit announced by NEC Electronics 
Inc. (Mountain View, CA), this may become a reality in the not-too-distant future. 

Called a Rambus dynamic random access memory (RDRAM), the new device operates 
at 25MHZ—a speed comparable to today’s fastest microprocessors—and reportedly can 
transfer 4 billion bits of data per second. According to NEC, that’s the equivalent of trans- 
mitting the complete works of Shakespeare 60 times every second. 

The new RDRAMs represent the first fruits of a 1992 licensing agreement with Ram- 
bus Inc. (Mountain View, CA). NEC will also supply a second necessary component for a 
Rambus solution called a Rambus ASIC cell, or RAC, which acts as a bridge between a 
system’s microprocessor and an RDRAM. 

According to NEC, the RDRAMs will most likely be used primarily to support ad- 
vanced graphics applications running on workstations and high-end PCs and as the main 
memory in low- and high-end computer systems. As prices fall over time, NEC expects 
the RDRAMs will migrate to applications in main memory for PDAs and in high-end 
multimedia graphics memory. Limited production of a 16MB and an 18MB version of the 
RDRAM is scheduled to begin in Q3. Initially, NEC plans to offer the 16MB device for 
$150 each and the 18MB device for $170 each in sample quantities. 


Patent Office Rejects Compton’s Multimedia Patent 


The US Patent and Trademark Office (USPTO) has re-examined the controversial multi- 
media patent it granted late last year to Compton’s NewMedia (Carlsbad, CA) and has re- 
jected all 41 of its claims. According to the Interactive Multimedia Association (Annapo- 


— lis, MD), a trade association representing more than 260 multimedia organizations, the 
USPTO rejected most of the claims in the patent based on the submission of The Hyper- 
card Handbook and several previous patents as examples of prior art that precluded the 
validity of claims in the Compton’s patent (for more specific information on the patent, 
_ see News in Brief, January and March issues). 

But while members of the IMA may be rejoicing, the patent battle may not be over yet. 
According to Bob Carr, a spokesperson for the Tribune Company, the parent of Comp- 
ton’s NewMedia, the three owners of the patent—Compton’s, Tribune, and Encyclopedia 
Britannica—have until May 23 to submit an appeal to the ruling. At press time, Tribune 
had not yet announced whether an appeal would be submitted. 


“interactive Demo to Take Place During SIGGRAPH 94 Electronic Theater 


SIGGRAPH ’91 attendees may recall the audience participation demonstration that took 
place during the Electronic Theater: Before the show, audience members were given sig- 
nal-emitting wands which they used to control a computer-generated game that was pro- 
jected on the Electronic Theater movie screen. 

Cinematrix Inc. (Marin County, CA), the company which brought us that demo, is 
promising another interactive demo during the Electronic Theater at SIGGRAPH ’94, be- 
ing held in Orlando, Florida, next month. For this project, Cinematrix has combined its 
audience participation system with real-time hardware and software from Evans & 
Sutherland (Salt Lake City). The demo will feature an underwater virtual environment, 
developed by E&S and Iwerks Entertainment (Burbank, CA), through which the 4000- 
person audience in the theater will control the path of a virtual vehicle. The imagery will 
be projected in 3D onto the Electronic Theater movie screen. 


Multi-Protocol 
Network 
Compatibility 


INTRODUCING 
THE DRAWINGMASTER® 600 & 800 
DIRECT IMAGING PLOTTERS 


In today’s frenzied business world, the only 
acceptable option is unrelenting performance. 
That’s the motivation behind our new 


DrawingMaster 600 and 800 Series plotters. 

We started by making significant 
resolution enhancements to the original 
DrawingMaster — the world’s best-selling 
direct imaging plotter. 

Added an intelligent MIPS-based 
controller, for throughput speed that’s nearly 
twice as fast, 15 times faster than inkjets* — 
and perfect for even the most complex 
networks. 

Included user-installable option cards that 
handle VPI, EtherNet and additional parallel 
ports, for more connectivity options than any 
other comparable plotter. 

Built in a 170 MB SCSI drive, for faster 


* Based on AutoCAD plot file AD_APOO2.PE4 (907 format/250,614 bytes) running on a SunSparc 2 via the parallel port. 
Brand or product names mentioned herein are trademarks or registered trademarks of their respective holders. 
Plot courtesy of AutoDesk, Inc. DrawingMaster is a registered trademark of CalComp Inc. © 1994 CalComp Inc. 
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600 & 800 dpi 
E-size 


handling of multiple and complex plots. 

And ended up with the highest resolution, 
highest performance direct imaging plotters 
going. 

Plus, since there’s no toner or ink, there’s 
nothing to change but the media. And their 
rugged, production-oriented design makes 
them extraordinarily reliable. 

For more information, call your CalComp 
dealer, or 800-932-1212, ext. 458. 

Because these days, the road to success is 
a long one indeed. 

So you better have traveling gear that can 
go the distance. 
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: . 36 tae With Sprint to Create Link for “Virtual Studios” 


Thanks to an intelligent, high-speed network created by 
Sprint (Washington, DC), creative professionals using Sil- 
icon Graphics’ Silicon Studio production environment 
can send videos, animations, and graphics to one another 
and to their clients in real time for quick feedback and 
communication on their projects. 

Called Drums, the service is available to customers at 
the Asynchronous Transfer Mode service of 45MB per sec- 
ond, a speed at which commercials or any other graphical 
material can be transmitted instantly for real-time collabo- 
ration. It is also available at a speed of 1.54MB per second 
through Sprint’s existing SprintLink TCP/IP wide-area net- 
work, enabling a company to transmit video or graphics to 
another site in a few minutes. Silicon Studio customers 
can access either version via a local phone connection to 
their SGI workstation. Drums also offers direct access to the 
Internet. In this scenario, a company that may not be linked 
to Drums but has SGI computers can collaborate with oth- 
er firms usins the standard Internet network. | 


4 “Fist Permanent Virtual- ‘Reality Exhibit in US to Be Based in New York 


SIG-Advanced Applications Inc. (New York City) has an- 
nounced the first permanent virtual-reality exhibit in the 
US, The Global Virtual Reality Show. Expected to draw 
several thousand people each month, the exhibit—which 
will become a permanent New York City attraction—will 

house the products of more than 50 leading manufacturers 
as well as hands-on displays that will provide access to in- 
teractive, immersive, multisensory 3D synthetic environ- 
ments geared toward applications in entertainment, 
medicine, manufacturing, business, and the general con- 
sumer. Weekly, hands-on workshops that introduce the 
basic concepts underlying VR will also be established as 
part of the exhibit. The location of the exhibit will be an- 
nounced later this month. 


- Electronic Arts and Broderbund Terminate Merger Agreement 


Citing a drop i in the value of the stock swap for its share- 
holders since the deal was announced in February, 
Bre@derbund Software Inc. (Novato, CA) has called off its 
_ agreement to merge with Electronic Arts (San Mateo, CA). 
— According to a report in the Wall Street Journal, the value 

— of Electronic Arts’ stock dropped during the past three 
months, in part because analysts project its sales growth 
will slow to about 25% annually from their earlier forecast 
of 30%. As a result, the value of the stock swap to Breder- 
bund slid to about $308 million from $408 million the day 
the deal was announced. 


10 * COMPUTER GRAPHICS WORLD JUNE 1994 


M ALSO OF NOTE — 


e RasterOps’ (Santa Clara, © - 


CA) entire color printer 


business has been acquired 


by Tektronix’s Graphics Print- 
ing and Imaging Division 
(Wilsonville, OR). 


e Aldus (Seattle) has signed 
an agreement to acquire Im- 
age Club Graphics (Calgary, 


Alberta), a software devel- _— 


oper and catalog marketer. 


e Tecnomatix Technologies 

(Novi, MI) has acquired Val- 
isys Corp. (Santa Clara, CA), a 
developer of tools for manu- 
facturing design, meas- 


urement, and quality control. _ a 


e Matrox Electronic Systems — - 


Ltd. (Dorval, Quebec) has 


established Matrox Graphics ae 


Inc., a separate company 


formed to undertake all ac- 


tivities dealing with the 
MGA 64-bit graphics accel-— 
erator product line. 


e John Wiley & Sons Inc. © 
(New York City) has agreed © 
with IntelliPro Inc. (New 
Brunswick, NJ), an interac- 
tive multimedia company, 
to jointly develop advanced 
software products for the 
higher-education market. 


e ICAD Inc. (Cambridge, MA) 
has joined Parametric Tech- | 
nology Corp.’s (Waltham, 
MA) Cooperative Software 
Program, which enables 
companies with comple- 
mentary products to inte- 
grate their tools into PTC’s 
Pro/Engineer environment. © 


e Computervision’s (Bed- 
ford, MA) Engineering Data 
Management software is 
now available on Hewlett- 
Packard’s HP 9000 Series 
800 servers. 


News compiled and report- 7 


ed by Audrey Doyle, man- 
aging editor. 


HEADLINE: SUMMASKETCH® FX 


CORT: Hey, a new graphics tablet from Summagraphics — 
the big guys. SummaSketch FX™. Whoa...nice 
feel. Some kind of spring action on the stylus tip. 
Smart-pen stuff. Cordless. Cool! Try a little 
chalk...marker..tight pencil. Can't do that with my 
mouse. Awesome specs...206 levels of pressure, 
that’s twice the other guy. Twice the res, too. 

FX. | gotta have this. 


For more information call 1-800-337-8662. © 1994 Summagraphics Corporation, Seymour, CT. All rights reserved. 


“What sells clients is 3D modeling. 
With DesignWorks, I can automatica 
generate 3D models from floor plans.” 


— David Bader, president 
neubau imaging 


To complement MicroStation’s powerful production capabilities, 
architects and designers are turning to DesignWorks. For designers 
at neubau imaging, MicroStation and DesignWorks are the perfect 
3D tools. “Once the plan is made, only a few steps are needed to 
transform the work into a 3D model. This brings life to any space- 
planning concept, and provides a vivid spatial understanding for 


our clients.” — Curt Dilger, designer 


LUN09 SASDUL] 


Combining MicroStation and DesignWorks, Curt 
Dilger, David Bader, and Steven Johns enjoy 
increased productivity at neubau imaging. 


Have a look at MicroStation and Design Works on Intergrap 
Technical Desktop Series personal OP TAN ON. 


Coming “Face-to-Face” With the Future 


@ In Stanley Kubrick’s late-’60s sci- 
fi film 2001: A Space Odyssey, a 
flight attendant of the future greets 
scientists at a space-station check- 
point. “Welcome to Voice Print 
Identification,” she says congenially 
from a video monitor, inviting the 
scientists to “imprint” their voices 
against a computer’s memory. 

Today, scenes such as this are no 
longer fictional, as a variety of com- 
puterized “people-recognition” tech- 
nologies have come to fruition. 
Among the newest and most intrigu- 
ing of these tools is facial 
recognition, a neural-net- 
work technology that iden- 
tifies what is unique and 
unchanging about human 
features. And one compa- 
ny, Miros Inc. (Wellesley, 
MA), a pioneer in facial- 
recognition software, says 
it is within six months 
from releasing the first 
commercially available 
program that can recognize 
human faces with an accu- 
racy greater than 99%. 

Miros’ program, called 
Face-to-Face, relies on ma- 
jor new developments in 
neural-network process- 
ing. “Neural-network soft- 
ware mimics the brain’s 
functionality,” explains Miros presi- 
dent Michael Kuperstein, Ph.D., a 
former Massachusetts Institute of 
Technology neural-network re- 
searcher. “The software can recog- 
nize subtle patterns in context. The 
advantage of neural nets as recogni- 
tion tools is that they can also learn 
from their own experience, correct- 
ing and storing information based 
on prior mistakes.” 

The software works by recognizing 
differences in lightness and darkness 


that define a person’s unique fea- 
tures, comparing the patterns of a 
just-snapped photo with those in a 
stored reference image (e.g., a photo 
stored as data). Differentiating faces 
is particularly difficult because of the 
wide variability of facial expressions 
and orientation, hair styles, the bob- 
bing of eyebrows, and such artifacts 
as glasses or a three-day growth of 
beard. According to Kuperstein, 
neural-network software must be 
able to differentiate what he calls 
“constant facial features” (intrinsic 


characteristics such as the shape of 
the nose and mouth) while ignoring 
“variable” ones (changes of expres- 
sion and hairstyle, etc.). 

“!To the software,] any image of a 
face is a set of pixels that have vary- 
ing degrees of lightness and dark- 
ness,” he explains. “If you look at the 
image, there’s a spatial distribution 
of lightness across the image, and the 
software takes into account contrast 
aspects of that distribution. The soft- 
ware is actually evaluating contrasts 


Targeted for use in identification and security procedures, 
Face-to-Face works by recognizing differences in lightness and 
darkness that define a person’s unique features, comparing the 
patterns of a just-snapped photo with those in a stored reference. 


of lightness by number value. 

“The standard neural-network 
technique works this way,” he con- 
tinues. “You present the software 
with an image, tell it what it is, and 
the neural network takes a guess at 
what it is. Based on your answer, it 
corrects its own guess; and each 
guess is a number that maps the fea- 
tures onto the identity of the face. 
The breakthrough for us was figur- 
ing out how to better represent the 
face so it could maintain features 
that are constant and ignore fea- 
tures that are variable.” 

While Kuperstein says 
the neural-net develop- 
ments are proprietary (he 
does not want to reveal any 
more about how the soft- 
ware works), he believes 
the technology will be in- 
strumental in “face print” 
identification of the future. 
For example, Face-to-Face 
can be used for any number 
of identification and securi- 
ty procedures, among them 
verifying “smart card” IDs 
for financial transactions, 
border crossings, health- 
care benefits, and govern- 
ment security access, 
among dozens of other ap- 
plications. A sample proce- 
dure: A company employee obtains 
an ID with a picture and personal 
identification data combined onto the 
magnetic strip or bar code of a plastic 
card. To gain access to a secure build- 
ing, she places the card into a kiosk, 
presses a button, and looks at a light. 
Face-to-Face then snaps her picture, 
verifying it against the picture on the 
card or database. On this basis, the 
software allows or rejects access. 

Kuperstein speculates that this 
application will be attractive to For- 
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The graphic is a modeled 


and rendered football 
created using Presenter 
Professional™ on a 
Macintosh computer and 
projected using the VP-200 
LCD projection panel. The 
image was photographed 
in real time using no 
special effects to enhance 
graphic quality. 


Viewpoint™ and Other Mutoh 
Innovations Add Impact to 
Your Images 


Show your bright ideas in their best 
light. Whether you’re making a presen- 
tation, training personnel or conducting 
a seminar, Viewpoint projects images 
and data from your computer or video 
source onto a large screen for added 
power and impact. To operate, just 
plug Viewpoint in! 


Viewpoint’s LCD display brings true 
color graphics, spreadsheets and 
sketches to life like never before! And 
windows-based Viewpoint Graphics™ 
companion software for PCs gives you 
even more ways to create and persuade. 


Select from three lightweight, portable 
models, including one with built-in 
speakers and light source. All are com- 
patible with IBM®, Mac® and other 
computer and video sources. 


Mutoh, Viewpoint, VP-100, VP-200, VP-300, Viewpoint Graphics are all trademarks of Mutoh Industries. Presenter Professional is a registered trademark of Visual Information Development Incorporated. Mac 


sy to See! 


| The Company with Vision 


A leader in engineering visualization, 
Mutoh provides a complete family of 
image enhancement products: 


XP-Series Plotters 


e VP100 Projection 
Panel 


e VP-200 Projection 
Panel 
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tune 100 companies requiring sav- 
ings on security systems. Financial 
groups and foreign governments as 
well as state and local governments 
seeking to combat fraud in the dis- 
pensing of benefits are also likely 
candidates for sales. “One of the 
biggest problems [in electronic 


transactions] today is fraud,” he 
says. “Facial recognition enables 
more secure access without incon- 
veniencing users.” 


3D Journeys to the Center of the Earth 


M@ Twenty years ago, astrophysicists 
said the mystery of cosmic dark mat- 
ter could be explained with neutri- 
nos, those tiny, chargeless subatomic 
particles emitted by the sun and oth- 
er high-energy extragalactic sources. 
At the time, scientists watched for 
neutrinos passing through the 
Earth—like bullets through fog—to 
find signs of elusive hydrogen, the 
“dark matter” and invisible stuff that 
make up most of the universe. 

The numbers of neutrinos might 
suggest how much dark matter ex- 
isted, as predicted by Einstein’s the- 
ories. But although scientists were 
able to catch neutrinos in water 
tank detectors beneath the Earth, 
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they never found enough neutrinos. 
To this date, the cosmic mystery of 
dark matter and the missing neutri- 
nos remains unsolved. 

Now scientists are preparing a 
new experiment with neutrinos: 
measuring and mapping the density 
and interior structure of the Earth. 
Geologists and astrophysicists at the 
University of California, Berkeley, 
and the Lawrence Berkeley Labora- 
tory are collaborating on an imagi- 
native scheme to create 3D images 
of the Earth’s core based on a neu- 
trino “scan”—that is, measurements 
of the flux of neutrinos passing 
through the Earth’s interior. The 
idea itself is wonderful, and bizarre. 


only $349. Call Ray Dream today. 


CIRCLE 10 ON INFORMATION CARD 


create full-color, 3D graphics — including 
perspectives, shadows, lighting, textures and 
reflections — automatically. And you can start 


working with its simple, familiar interfac 


The Face-to-Face software is now 
being tested at a number of sites. If 
all goes well and Miros can over- 
come considerable market resistance 
and inertia, “face print” identifica- 
tion may be the wave of the future. 
—Arielle Emmett, a freelancer writer 
based in Wallingford, Pennsylvania. 


“Subterranean imagery may yield 
an understanding of the dynamics 
of the Earth,” explains UC Berkeley 
geophysicist Barbara Romanowicz, 
a leader in the project and an expert 
in seismic 3D mapping. “This proj- 
ect is still in its birth pains. But by 
trying to use neutrino absorption to 
determine the Earth’s density and 
structures, we will understand the 
movements deep inside the Earth 
which drive tectonics at the sur- 
face—the cause of earthquakes and 
volcanoes.” 

The Earth’s core at present re- 
mains very much a mystery. Scien- 
tists recognize that the motions at 
the surface of the Earth are driven 
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by convection currents of hot mag- 
ma deep in the Earth’s mantle. 

But although scientists have been 
able to use seismic measurements in- 
directly to estimate the density and 
composition of the Earth’s interior, 
“we can’t do it perfectly,” Romanow- 
icz says. “If we can use the neutri- 
nos, they will be directly sensitive to 
the Earth’s density. Basically, we 
compare the [changes in] flux of the 
neutrinos going through the Earth 
along different paths with those that 
haven’t traversed the Earth. This al- 
lows us to find out where the blobs 
of density are, to create cross sections 
of density structures. Using the cross 
sections, we assemble a 3D picture of 
the Earth much like ‘slices’ of the 
body assembled in medical X-ray to- 
mography.” 

Of course, Romanowicz is speak- 
ing theoretically at this stage. But by 
announcing the pilot project (which 
is being funded by the National Sci- 
ence Foundation) at the recent 
American Geophysical Union con- 
ference in San Francisco, she and 
other scientists hope the new sci- 
ence—now called “Z Neutrino To- 
mography’—will become a reality. 

If it does, the imaging project will 
entail an enormous investment in 
time and research tools, including the 
development of new seismic imaging 
software. But the key is the assembly 
of 3D neutrino images, which will re- 
quire the building of at least two and 
possibly three neutrino detectors at 
different locations on Earth. 

One detector, called DUMAND 
(Deep Underwater Muon and Neutri- 
no Detector), funded by a number of 
universities and research institu- 
tions, is nearing completion and will 
be lowered to the ocean floor off the 
island of Hawaii. Several other neu- 
trino detectors are planned—includ- 
ing one for the South Pole. These 
neutrino “telescopes” will be pointed 
at the ocean floor and will measure 
the number of subatomic particles, 
called muons, that emerge. Neutrinos 
emit muons during their 8000-mile 
journey through the planet’s “sea” of 
dense, hot rock. The more dense the 
interior region the neutrinos interact 
with, the greater the chance of emit- 
ting a muon. Consequently, measur- 
ing the intensities of muon variations 
will enable scientists to assemble 
“slices” of density variations within 
the Earth. Assembling several differ- 


TECH WATCH 


ent slices from different neutrino de- 
tectors will result in a 3D scan. 
Scientists are still not sure wheth- 
er the neutrino detectors are sensi- 
tive enough to gather meaningful 
measurements, but Romanowicz re- 
mains hopeful. “It’s going to take 
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several years, but 3D imaging is the 
next step,” she says. “In geophysics, 
anyone working on the internal 
structure of the Earth wants to be 
able to plot in 3D.” The results may 
prove invaluable for geologists at- 
tempting to understand the Earth’s 
mineral content and for seismolo- 
gists seeking better tools to measure 
the deadly movement of the Earth’s 
tectonic plates.—AE 
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REVOLUTIONARY MULTIMEDIA SOFTWARE > 
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Modular Animo Automates 
2D Animation Production Process 


ture of the business and the as- 

sociated costs, most of the work 
(specifically the inking and painting) 
for television cartoon animation is 
being done in Asia. In a typical sea- 
son, an animation production com- 
pany like DIC Entertainment LP 
(Burbank, CA) will produce from 
150 to 200 half-hour TV 
shows, requiring any- 
where from 12,000 to 
16,000 cels per show. 

“Somebody has to sit 
there and hand-draw and 
hand-color each of those 
cels,” explains Seth Leven- 
son, DIC’s vice president of 
management information 
systems, “so you take the 
business where the labor is 
cheap.” But even though pro- 
duction companies like DIC 
benefit from their overseas 
connections, they also lose a 
certain amount of control over 
their projects. 

Now with the introduction 
of Modular Animo, a modular- 
format, 2D digital animation 
production system from Cam- 
bridge Animation Systems, 
some of that control is being placed 
back in the hands of the professional 
animators. 

Designed for studios, special-ef- 
fects/postproduction houses, com- 
mercial production companies, and 
game developers, Modular Animo 
handles the entire production of car- 
toon animation, from character de- 
sign to the final shoot. According to 
Cambridge Animation Systems, it is 
the only package that enables car- 
toonists to draw in a traditional way, 


5 ecause of the labor-intensive na- 


then automates all the tedious and 
time-consuming aspects of inking 
and painting, character animation, 
camera movements, animation pre- 
viewing, special effects, and output 
to film or video. 

Animo Studio, the main Animo 
module, consists of a 


set of 

tools that manages scan- 
ning, inking and painting, and spe- 
cialized functions such as resolu- 
tion-independent painting, special 
effects, compositing, scene layout, 
camera movements, and preview- 
ing. Animo Studio costs $15,000. 
Four additional modules can be 
added as needed, bringing the entire 
cost of the Modular Animo system 
to $30,000. One of these modules, 
called Animator, provides tools that 
automatically reflect throughout an 
animation sequence all ofthe changes 


the user has made to an individual 
frame. Animator also features the 
ability to reuse or tweak any existing 
animation sequence in order to cre- 
ate a new sequence, the ability to 
output sequences at any resolution 
to video, film, or print, and a 
tool that performs automatic 
in-betweening of user-spec- 
ified key frames. The Lip- 
sync module performs lip 
syncing automatically and 
provides bar charts to break 
down voice tracks. Avail- 
able in versions for Pen- 
tium- and ’486-based PCs 
as well as for Silicon 
Graphics workstations, 
the Render module, 
whichautomatically per- 
forms parallel distrib- 
uted rendering from 
within standard com- 
puter networks, lets 
users output at 24-bit 
color depth for video 
or 48-bit color depth 
for feature-film-quali- 
ty animation. Finally, 
the SFX module is a set 
of compositing and filtering tools for 
keying and image manipulation ef- 
fects. This module also includes a 
range of effects filters and the ability 
to import PostScript files for titling 
and animation of existing Mac- or 
PC-derived artwork. 

Because of its built-in networking 
ability, Animo is well-suited to team 
projects. In addition, it can be used 
with other 2D and 3D animation and 
compositing systems, including 
those running on Silicon Graphics 
hardware and on Kodak’s Cineon 
system. Because of the small datasets 
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generated by the Animo system, files 
can be transmitted over convention- 
al phone lines or higher-speed ISDN 
telephone lines, so that animation 
produced in London, for example, 
can be sent to Los Angeles for pre- 
viewing and modifications. Cam- 
bridge Animation Systems (Cam- 


bridge, England; 44-223-311231). 
—Laureen Belleville, Contributing 
Editor 
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Making Pictures Come to Life 


High-resolution, workstation-level 
imaging capabilities on the Macin- 
tosh coupled with a host of new pro- 
duction tools never before available 
on any computer platform are the 
claim to fame of HSC Software’s lat- 
est product offering, Live Picture. 
Developed by FITS Imaging (Paris), 
Live Picture is the first application to 
be built on Functional Interpolating 
Transformation System (FITS) tech- 
nology, which describes image-edit- 


manipulate a 5MB image. A new out- 
put file is created from original IVUE 
images based on the FITS file in a 
single, final RIP process that avoids 
cumulative processing error. 

Live Picture stores all editing ac- 
tions in layers that can be indepen- 
dently moved, added, duplicated, 
hidden, or removed as well as ac- 
cessed at any time. Each layer has 
four functions: image, mask, stencil, 
and visibility. Layers can be created 


—. Motorcycle.colorize — 


Rotate 
Skew 


Point 


ing functions mathematically and 
stores the mathematical expressions 
in a separate file. The FITS file is not a 
linear file and can be changed at any 
time in any place during an editing 
session. 

Images used in Live Picture are 
first converted to a new file format 
called IVUE. Live Picture opens and 
displays images from the IVUE for- 
mat in seconds by showing only as 
much data on the screen as is im- 
plied by the screen size and zoom 
factor. According to HSC, Live Pic- 
ture can display, rotate, and manipu- 
late a 500s file in the same amount 
of time it would take to display and 
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for painting, colorizing, image inser- 
tion, distortion, silhouetting, cloning, 
blurring, sharpening, lighting, and 
color correction. 

The product’s resolution-indepen- 
dent brush technology ensures that 
the size and resolution of all brushed 
effects are optimized for each speci- 
fied output. All imaging effects in 
Live Picture are applied using pres- 
sure-sensitive brushes. What’s more, 
all effects can be selectively undone 
at any point or at any time in the 
montage by erasing any portion of 
the brush strokes to a desired point. 

Another important feature of this 
product is that it operates in a 48-bit 


color space, providing a greater bit 
depth for increased color accuracy. 
Internal Live Picture computations 
employ 16-bits per color channel, 
which eliminates color banding and 
allows multilayer opacity. 

Live Picture sells for $3995. HSC 
Software (Santa Monica, CA; 310- 
392-8441).—LB 
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A New Way 
to Control Color 


Colortron is a new handheld device 
that works with a personal computer 
to create an exact spectral curve 
uniquely identifying colors from a 
complete range of sources, including 
reflective and emissive targets. 

Available from Light Source Com- 
puter Images Inc., the optical device, 
which is about twice the size of a 
computer mouse, costs less than 
$1000 but reportedly combines all 
of the features of a monitor calibra- 
tion device, a spectrophotometer, a 
colorimeter, a light meter, and a den- 
sitometer, which combined would 
cost between $8000 and $15,000. 
Besides working with both emissive 
and reflective color sources, Col- 
ortron also captures spectral data, 
the superset of color information 
from which any colorimetric charac- 
teristic can be derived. 

According to Light Source, Col- 
ortron’s precision opto-electronics 
capture 32 bands of light in slices 
measuring 10 nanometers wide, 
which can be displayed on a comput- 
er as a unique spectral curve describ- 
ing only that exact original color. Col- 
ortron has a 3mm aperture through 
which, when the device is rocked for- 
ward, the color target is illuminated 
by an internal light source and meas- 
ured exactly. Readings can be taken of 
any kind of reflective surface. A vari- 
ety of interchangeable attachment 
heads will also allow the reading of 
self-luminous targets, such as light 
from a monitor, as well as density of 
film or ink emulsion or the ambient 
light in any environment. Colortron 
can also calibrate any monitor, re- 
gardless of the monitor’s controls or 
lack of them, because the calibration 
takes place entirely in software. 

The device and its accompanying 


software—which includes a range of 
tools that take advantage of Colortron’s 
color spectral data and enable users to 
precisely capture, manipulate, speci- 
fy, and control color—is expected to 
ship for the Macintosh this summer. 
The first set of software tools is de- 
signed to aid specifiers of color, such 
as graphic artists, in understanding 
and controlling color easily and accu- 
rately. When colors are captured by 
Colortron, they are immediately 
placed in a format called a Palette 
Document. This Palette Document 
lets users save and name an unlimit- 


Collaborative 


ed number of captured and cus- 
tomized colors, which are stored as 
EPS files. Other tools include Color 
Tweener, Custom Mix, Lighting, 
Compare, and Variations. 

All tools are available to the user 
via the Colortron application and 
through the Apple Extensible Color 
Picker. Because the Palette Docu- 
ment is an EPS file, the user’s custom 
color swatches can be embedded and 
used in other applications. Light 
Source Computer Images (Larkspur, 
CA; 415-925-4200).—LB 
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Engineering Simplified 


There’s much to be said for team 
work. For one, it makes it much eas- 
ier for designers to break through the 
bottlenecks frequently encountered 
when designing new products and 
bringing them to market. 
Spectragraphics Corp. has incor- 
porated this concept of team work 
into its latest product offering, a new 
family of software, called TeamSolu- 
tions, which provides computerized 
tools for conducting conferences in 
real time and for creating and rout- 
ing an electronic “engineering note- 
book” for compound documents. 
The first two products in the Team- 
Solutions family are TeamConference 
and TeamExchange. With these appli- 
cations, data from such CAD pro- 
grams as CADAM, Pro-CADAM, Ca- 
tia, CAEDS, Pro/Engineer, I-deas, and 
AutoCAD can be shared with a larger 
audience of participants who do not 
need to be familiar with the CAD ap- 
plication. And this real-time confer- 
encing can take place across multi- 
platform, multivendor environments. 
With TeamConference, confer- 
ence participants seated at any X- 
Windows-enabled workstation, ter- 
minal, or personal computer can si- 
multaneously display and share 
information from any X-compliant 
application accessible from the net- 
work. The software runs on IBM 
RS/6000, Sun SPARC, and Hewlett- 
Packard hosts under the direction of 
a conference moderator. Because a 
single copy of the graphics applica- 
tion can be conferenced among mul- 


tiple team members, only one li- 
cense is required to hold a confer- 
ence. And every participant sees the 
same image at the same time. 

At any time during a conference, a 
screen “snapshot” of any confer- 
enced application can be transferred 
to a whiteboard window, which is 
automatically displayed on all par- 
ticipants’ screens. The window con- 
tains markup tools for redlining the 
model with text and basic graphics 
entities, so participants unfamiliar 
with the application can illustrate 
information and ideas to other par- 
ticipants. The contents of the win- 
dow can be stored, referenced, and 
redisplayed at any time. 

The TeamExchange product pro- 
vides an X-Windows bridge between 
dissimilar CAD/CAM systems as 
well as between professional engi- 
neering graphics, desktop publish- 
ing, text processing, and financial 
applications. The compound docu- 
ment can contain 3D graphics mod- 
els and 2D drawings that can be 
panned, rotated, and zoomed with- 
out resident CAD software and with- 
out any knowledge of the original 
application. Once composed and an- 
notated, the document can be routed 
across a TCP/IP network using paral- 
lel and serial routing tools to other 
team members, who can mark up the 
document and return it to the origi- 
nator or pass it to others. Spectra- 
graphics Corp. (San Diego; 619-450- 
0611).—LB 
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A range of 
technologies 
allows 
architects to 
explore their 
designs long 
before ground 


is even broken 


Through 
Architectural 
Designs 


eating an architectural presentation can be 
tricky. There’s no question that, with the correct 
tools and artistic wizardry, almost any prospec- 
tive structure can be made to look beautiful in a 
theoretical drawing. But what happens when 
the built building comes up short, when the actual experi- 
ence of a space is not quite 
what the client expected? 

To provide clients with 
a better sense of spatial reality, architects and designers 
increasingly are turning to computer-generated journeys 
through their designs. These digital tours are commonly 
referred to as architectural walk- 
throughs or flythroughs, and de- 
pending on the technologies 
used to create them, they can dif- 
fer dramatically, ranging from 
non-interactive to interactive to 
immersive applications. Despite 
the differences, all walkthroughs 
do share a fundamental feature: 
motion. Each relies on some type 
of animation capability to move 
a viewer through a space. 

For example, at the lower end 
of the spectrum, an architect may 
rely on the primitive animation 
capabilities provided by her PC- 
based CAD package to generate a 
motion path through a wireframe 
version of a new office building. Another designer may 
opt for a highly rendered version of a similar animation, 
one that includes details such as colors and materials and 
accurate lighting simulations, thus requiring more pro- 
cessing power. Interactive walkthroughs, those that allow 
users to define their own paths through a structure, can 
range from non-real-time, PC-generated explorations of a 
space in which objects are represented by fairly simplistic 
shapes, to workstation-based displays that offer photoreal- 
ism and real-time interaction. At the highest end are im- 
mersive walkthroughs, achieved through such technolo- 
gies as head-mounted displays and motion-tracking 


Diana Phillips Mahoney is senior associate editor of Computer Graphics 
World. 
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By Diana Phillips Mahoney 
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devices, which deliver participants into full-scale versions 
of a structure before a hammer ever strikes a nail. 

The reasons for using walkthroughs are as varied as the 
technologies employed to create them. Often they are 
used as design tools facilitating more effective communi- 
cations between architect and client; they are used as mar- 
keting tools to help sell property or lease space; and they 
are used for entertainment and education. Following are 
examples of some of today’s walkthroughs: 


® Dana Kruse of d’Arch Architects in Seattle uses wire- 
frame animations generated with the company’s architec- 
tural CAD package early in the schematic design process 
to provide clients with enough information to realize that 
something’s just not right—marybe a door is in the wrong 
place or the entryway is too small. Identifying these prob- 
lems early saves the time and headaches associated with 
making changes later. Although he’s got the computation- 


al power to create more highly ren- 
dered images—the company is using 
a Power Macintosh—Kruse prefers 
not to. “What we try to do is a 
grayscale wireframe with the hidden 
lines removed to give clients a sense 


of the space. We’ve found that if we 
use color too early in the process, 
people make judgments on the build- 
ing based on the color they see on the 
screen rather than the structure it- 
self,” he says. 

@ Prairie Virtual Systems of Chicago 
has developed an interactive program 
called Wheelchair VR. The software, 
which runs on a 486 PC and uses a 
motion-tracked, head-mounted dis- 
play and a dataglove, allows a person 
in a wheelchair to maneuver through 
a virtual environment and manipu- 
late objects. In a test of the system, 
developers of a new hospital in Au- 
rora, Illinois, wanted to be sure that 
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This model of Frank Lloyd 
Wright’s Unity Temple in Oak 
Park, Illinois, was created by 
Lightscape Technologies (San 
Jose, CA) using Sigma 
Designs’ Arris software and 
Lightscape’s Visualization 
System, a radiosity-based 
program that allows the 
interactive display of the 
accurately lit model. 


The main lobby of the Ontario 
Legislature Building in Toron- 
to (left) was modeled and 
rendered by A.J. Diamond, 
Donald Schmitt & Co. using 
Sigma Design’s Arris software 
and the Lightscape 
Visualization System. 


patient rooms would be wheelchair- 
friendly. One thing they learned was 
that, from a wheelchair, patients 
wouldn’t be able to reach the faucet 
knobs on the sinks. 

@ In The Netherlands, the Calibre In- 
stitute at the University of Eindhoven 
developed virtual-reality models of 
three homes for a new housing devel- 
opment using the Provision virtual- 
reality system from Division Inc. 
(Redwood City, CA) to give prospec- 
tive purchasers an opportunity to ex- 
plore their future homes. During the 
two days that the VR system was in 
use, more houses were sold than in 
any previous two-day period. 

® Scientists at the Research Triangle 
Institute (RTI) in Research Triangle 
Park, North Carolina, working with 
IBM Germany, created a virtual-reali- 
ty model of the 250-year-old Church 
of Our Lady (Frauenkirche) in Dres- 
den, Germany, to generate public en- 
thusiasm and help raise funds need- 
ed to reconstruct the church, which 
was damaged following World War 
Il. To explore the architectural design 
and detail of the model, which was 
unveiled this past March at CeBIT, 
viewers donned a head-mounted dis- 
play and used a joystick to direct 
their movement. In fact, they were 
even able to see and hear the three- 
story organ that Johann Sebastian 
Bach once played. According to Dale 
Rowe, director of RTI’s Center for 
Digital Systems Engineering, 14,000 
people viewed the exhibit. Those not 
wearing the headset viewed the ani- 
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‘mation in 3D using stereo goggles. 
_ @ Architect/computer animator An- 
drew McLeary used 3D computer an- 
imation to re-create ancient struc- 
tures from Greek, Roman, Egyptian, 
_and Neolithic periods for a CD ROM 
called Exploring Ancient Architec- 
ture (Medio Multimedia; Redmond, 
WA). With it, users can take self-guid- 
ed tours through the structures, and 
can access optional text and narra- 
tion features. 

Regardless of their intended appli- 
cation, a crucial element to all walk- 
throughs—to all animations, actual- 
ly—is their ability to tell an 
interesting story, says Richard Buday 
of Archimage in Houston—a comput- 
er graphics-oriented architectural de- 
sign company which, over the past 
10 years, has broadened its scope 
from traditional architecture to in- 
clude such fields as broadcast and 
entertainment. “Architects fall into 
the trap of being so amazed that 
they’re able to get anything onto the 
screen and onto videotape that they 
forget what it is they’re trying to say,” 
he says. “Beautiful images moving on 
a screen are not necessarily a com- 
pelling visual story.” The best work, 
he says, combines an interesting, 
well-told story with great images. 

To tell a good story, architects must 
first define their objectives, says 
Buday. “In our early animations, 
we'd say ‘let’s do a walkthrough,’ and 
after we had amazed ourselves with 
great images, we realized our clients 
weren't particularly interested. That’s 
when we began to ask what it was we 
were missing.” The group realized 
that an architectural walkthrough is a 
solution to a problem; but what’s the 
problem? 

“The problem has to be taken in 
the context of the intended message. 
If the story line is: New building 
comes to town/fits in nicely with the 
character and fabric of the existing 
downtown /it’s a great building,’ then 
there are all kinds of ways to tell that 
story. An architectural walkthrough 
may be one of them,” says Buday. Ul- 
timately, Archimage determined that 
its clients weren’t being told anything 
different and, in fact, might be getting 
the wrong information. “We realized 
we were just treating animation as an 
extension of what we already knew, 
and the results were boring. Then, we 
said, ‘Hey, this is filmmaking; we 
ought to treat it like filmmaking.’ So 
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espite the varying levels of technological sophistication expressed in the different — 


types of walkthroughs, “there are reasons for all of them to exist,” reports Rick Zobel 
of North Carolina State University’s Virtual Environment Laboratory. “It all comes down to _ 


what the user's needs are.” As part of his master’s degree thesis at North Carolina State, 
Zobel recently considered the experience of architectural spaces based on different 


modes of representation: 2D perspective drawings, a PC-based interactive walkthrough,ati—«*” 


workstation-based, non-interactive animation, and an immersive walkthrough. 
To do this, Zobel created different representations of the same structure—a Raleigh, 


North Carolina church designed by Roger Clark, a professor in the university’s School of ~ oe - 
Design. He first created an interactive presentation using Virtus Walkthrough (Cary,NC) 3 =—sts 


on a Macintosh. “| built the models straight from the plan. | just sat at my desk for about 
100 hours per model, scaling the size of a wall and putting it in Virtus, then going to the 
next one and doing this all the way around.” Next, he modified the primitive shapes creat- 


ed in Virtus using formeZ from autodessys (Columbus, OH) to add realism to the struc- _ ye 


tures, then wrote an application in the C programming language that enabled him to 
translate the models from the 3D DXF format into a format that could be read by Wave- 
front (Santa Barbara, CA) software running on a Silicon Graphics workstation, allowing 
him to generate a non-interactive animation. At that point, he took the data to the Univer- 


sity of North Carolina (UNC) at Chapel Hill to create an immersive environment using the 
school’s patented Pixel-Planes rendering technology, custom head-mounted display,and = 


optical motion-tracking system. 

In the immersive environment, he generated various viewing modes. In addition to 
being able to walk through a full-scale version of the model, he could also consider 
© 1993 Richard W. Zobel Jr. 


ments to be made. “As you move arounda ~ 
full-scale model, you can ask questions like, 
‘Is it sized proportionally? Do the windows 


scale model, “you can consider the form of 


Our Lady of Lourdes Church in Raleigh, 
North Carolina, was represented in 
variety of ways by Richard Zobel in his 
thesis on the experience of architectural 
spaces. This image shows a single-frame 
from a non-interactive walkthrough 
created using Wavefront software. 


how it relates to the site.” 
Zobel concluded that, of the technologies 


match the human perceptual system in terms 
of being able to understand what it means to 
actually walk through a building. “You're a direct participant: you can look up and you'll 
see what’s above you, whereas in a screen-based walkthrough, you don't look up; you 
tell the viewpoint to look up.” 

Unfortunately, there are still many practical limitations to the use of virtual reality in ar- 
chitecture. From a technical perspective, “it’s very difficult to wear a head-mounted display 
for an extended period of time. The head-mounted display over at UNC, although it gives a 
very high-resolution display, is uncomfortable. It weighs 10 pounds and it’s not counter- 
balanced, so it’s 10 pounds sitting on the front of your nose.” Additionally, optical prob- 
lems, which compromise true depth perception, still plague most systems. “You can have 
a structure that’s been modeled precisely, but in an immersive environment, when you 
look at something and try to judge the distance, your judgment is thrown off,” he says. 

Achieving a sense of realistic movement is another challenge. “The problem is, in a 
system where youre coming very close to matching your perceptual system, any varia- 
tion from normal becomes very obvious,” he says. So if a system can’t allow the user to 
retain a single point of view above ground level, for example, which is how we perceive 


the world, the user’s perception will be skewed. “You can fly through a building—basi- _ 


cally click the mouse or the 3D cursor and move through the building like Superman— 
but we, as normal people, don’t experience architecture by flying,” he says.  . 


In addition to the technological hurdles, financial considerations cannot be ae . 


looked. The UNC set-up represents a multimillion-dollar investment, placing the tools 


way out of reach of most architectural firms. Of course, notes Zobel, both gaps—the _ 
technological and financial ones—will diminish over time. “But realistically, widespread _ 


practical applications are probably at least 10 years down the line. —DPM 


scaled-down versions, which, he says, Bae 
vides opportunities for entirely different judg- 3 —ss—s™s 


look OK? Are the views that I’m seeing from 
the windows appropriate for what I’m interest- sts 
edin?’” Ontheotherhand,henotes,ina _ = 


the building and the shapes and the propor- — i C 
tions. You can look at the top of the building 
and underneath itand move around itto see = | 


he considered, immersive media more closely —_- 
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To provide clients with the “overall feel” of a space, computer graphics specialist Dwight 
Morejohn creates interactive paths through low-end versions of potential designs using 


Virtus Walkthrough. 


we talked to filmmakers, read books, 
and studied things on TV to get a bet- 
ter sense of what we should be doing. 
There are some fundamentals of telling 
a story that you can pick up pretty 
quickly, which will make any work 
that you do as an animator infinitely 


more successful than just key-framing 
between point A and point B.” 

The most important consideration, 
he says, is determining your message. 
Once you have a message, you can 
develop an outline to establish what 
you need to do to deliver it. “You 


should be able to storyboard off that 
outline—figure out what the pictures 
are going to look like, where they are 
going to be, and what they are sup- 
posed to say. If you can’t do any of 
those things, then it means you proba- 
bly don’t have a story or you don’t 
have a story worth telling. So even if 
you've got fantastic images, you're 
going to lose your audience.” Another 
reason for an outline, he says, is that if 
you know what it is you’re going to 
see in an animation, youre less likely 
to waste time on things like building 
sides of a structure that never show 
up in your film. “Planning your shots 
and knowing what’s going to be in or 
out of frame is important to building 
the right model. Building too big a 
model will slow you down; building 
not enough of a model means that, 
oops, all of a sudden you're looking at 
the edge of the world.” 

To create its animations, Archimage 
relies primarily on Autodesk’s (Sausal- 
ito, CA) AutoCAD and 3D Studio. The 
architects build models in AutoCAD 
and bring them into 3D Studio, where 


- _ Architect as Animator? 


lee camera movement. Wide-angle lenses. Frames per sec- 
ond. These don’t sound much like architectural terms. Is it that 
architects, in order to take advantage of the benefits of computer 
animation, must now know more than the craft for which they 
were trained? Maybe. Then again, maybe not. It depends on your 
tools, your expectations, and your objectives. 

“One of the things that architects can get carried away with is 
they think they'll be doing stuff that looks like it came from [the 
high-end production house] Industrial Light & Magic. They don't 
realize until they've tried [animating] for the first time just what a 
task those people really face,” says Dana Kruse of d’Arch Archi- 
tects in Seattle. In reality, what’s going on at ILM is pretty far-re- 
moved from what architects need to do to make a statement with 
animation. “You can't believe how effective a simple walkthrough 
of wireframes with hidden lines removed can be in terms of get- 
ting design decisions made,” he says. 

Kruse points out that, these days, such animations can often 
be achieved without leaving the CAD environment. d’Arch Archi- 
tects uses Archicad software from Graphisoft (San Francisco and 
Budapest, Hungary) to create not only its models and animations, 
but also its technical drawings. This means the architects are 


working in an environment with which they are already familiar. 


The tradeoff when compared with animation software is limited 


Ly Capabilities in terms of such things as multiple camera angles. 


“Basically, in Archicad, you are a single camera that can move 
through this space in a predefined way, and this is pretty much all 
we need for our purposes,” he says. 
According to Bob Bennett, group product manager for Au- 
todesk’s Multimedia Division, “There is this notion that animation 
_ IS super-difficult, and some kinds are. If you want to create a con- 


___ vincing bunny rabbit for a TV commercial so people don’t go, ‘Ooh, 
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it’s fake,’ yeah that’s tough, and that would be like a completely dif- 
ferent career. But actually going into a product like 3D Studio and 
drawing a blind path to go through a building and attaching a cam- 
era to it is not particularly difficult.” In fact, he says, “the amount of 
effort needed to learn that style of animation is a small addition to 
what an architect would need to know to be producing a 3D model 
to begin with, which isn't particularly easy, by the way.” 

Dave Hileman of A.J. Diamond, Donald Schmitt & Co. in Toron- 
to considers the addition of animation capabilities to be “just 
adding another tool to the palette. Architects use a lot of tools, and 
always have, because they're trying to describe very complicated 
objects. This just gives us another way to approach a project.” He 
considers the greatest challenge to be lack of experience. “I’m no 
Steven Spielberg when it comes to directing my own video. But as 
long as |’'m doing something relatively simple, it works pretty well.” 

Even for more difficult projects, architects may be better- 
equipped than they think. “We found it very easy to move from 
traditional architecture into computer animation,’ says Richard 
Buday of Archimage in Houston. “Our architectural training has 
Served us quite well, because filmmaking is broken down into 
similar kinds of phases that an architect would normally undergo 
with a building project in terms of the preparation of the work and 
the presentation involved.” 

Buday admits that he and his associates have had to learn “a 
new vocabulary’ just to market and perform services, “but what 
we ve learned has helped us with our architectural work. It’s helped 
us learn how to tell a story through film.” He contends that, while 
some architects may shudder at the thought of having to learn an- 
other career just to enhance their present one, “it can be taken as 
an exciting artistic opportunity to be creative in an allied field, and | 
think filmmaking is very much allied to architecture. —DPM 


Two frames from a non- 
interactive fly-by 
demonstrate some of the — = 
various perspectives 
from which clients can 
view their structures. 
Dwight Morejohn 
created the animation of 
this ranch using 
StudioPro from Strata 
Inc. Because these 
images were intended to 
be viewed as fly-bys on 
videotape, the detail is 
not as high as images 
created to be viewed 
from a single angle. 


they assign materials, colors, and 
lighting and create animation paths 
(for projects requiring less-precise 
input, models are sometimes built in 
3D Studio). “3D Studio also coexists 
very well with |Autodesk’s] Animator 
Pro, which we use for building a lot of 
textures, for testing animations, and 
for creating digital versions of the in- 
progress work for off-line editing,” 
says Buday. Final animations are usu- 
ally rendered at 30 frames per second, 
two fields per frame. 

Among the recent projects for 
which Archimage has created walk- 
throughs is a billion-dollar housing 
development just outside of Bangkok, 
Thailand, called President Park Town. 
The goal of this animation is to intro- 
duce prospective home buyers to the 
town, which is currently just a wide- 
open field. “We want to give them a 
sense of what it will feel like to be in- 
side of it, how it will grow, and what 
sort of amenities will be there,” says 
Buday. The company is also involved 
in entertainment-oriented endeavors, 
including creating the architectural 
backdrop for an interactive CD-ROM 
game called 3D Dinosaur Adventure 
by Knowledge Adventure. 


Shedding Light 

Another consideration that can make 
or break a walkthrough—again, de- 
pending on the intended application 
for the animation—is lighting. In 
providing a sense of presence, accu- 
rate lighting simulation can be cru- 
cial. According to architect Dave 
Hileman of A.J. Diamond, Donald 
Schmitt & Co. in Toronto, “We’ve 
found that many people we work 


with are less convinced 
by wood grain and mar- 
ble and all of those things 
that computer graphics 
guys get so excited about 
than they are by realistic 
lighting.” So much so, in 
fact, that the company 
never uses texture maps 
in its high-resolution, in- 
teractive walkthroughs, 
and instead relies on the well-lit flat 
surfaces provided through its light- 
ing design and analysis program, 
Lightscape Visualization System, by 
Lightscape Graphics Software 
(Toronto). The radiosity-based pro- 
gram divides the surfaces of a CAD 
drawing into thousands of tiny ele- 
ments and calculates the light-ener- 
ey distribution among the elements. 
Once this data is calculated and 
sorted in 3D, different views of a 
model can be viewed very quickly 
with accurate lighting simulations 
based on the defined lighting envi- 
ronment (natural daylight, for in- 
stance, during a specific season and 
time of day in a specific city can be 
simulated, as can the impact of spot, 
area, and other types of lights). On 
graphics workstations, users can in- 
teractively display these fully ren- 
dered views. 

In addition to providing beautiful 
images, such capabilities can have a 
significant impact on design deci- 
sions. “In one project—a library here 
in Canada—we wanted the design to 
include a lot of open space. Of 
course, the people who worked there 
thought we were crazy. They like to 
keep their books as far away from 


light as possible to prevent damage,” 
says Hileman. As a result, the archi- 
tects did a number of sun and shad- 
ow studies. “The part that was a real 
shock to us was discovering that, 
here in Canada, there are certain 
times in summer when light actually 
comes in through the north windows. 
So we had to do some work on sun- 
shading those windows, which we 
never would have done. Without [the 
shading] it would have eventually 
caused a problem for the librarians, 
because there were books in front of 
those windows.” 

To create the models for their 
walkthroughs, Hileman and his co- 
workers use Arris software from 
Sigma Design (Burlington, MA) run- 
ning on Silicon Graphics worksta- 
tions. They bring the 3D data into 
Lightscape via DXF translation files, 
then spend “quite a lot of time” re- 
orienting the 3D space. Once in 
Lightscape, the architects can inter- 
act with the display, which, says 
Hileman, is crucial to their applica- 
tions. “Our presentations tend to be 
interactive by their very nature, be- 
cause they’re often a discussion be- 
tween the client and ourselves. The 
client might say, ‘Well, that’s nice, 
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but what does it look like when I’m 
looking in the other direction?’ and 
we can show them.” The real key, he 
adds, is the company’s choice of a 
radiosity program as its primary ren- 
dering tool. “You don’t have to wait 
20 hours to generate an image, and if 
your machinery has got enough 
power, you don’t even have to wait 
20 hours to generate an animation. 
You can set it up and go, and ifa 
guy says, ‘Well it’s nice that you 
concentrated on that corner, but it’s 
this corner I’m interested in,’ you 
can set it right back up and run it.” 
Interactivity is also important to 
Dwight Morejohn, a computer graph- 
ics specialist from Davis, California, 
who creates both interactive and non- 
interactive animations of architectur- 
al designs. In the initial design stages, 
he develops walkthroughs for clients 
using Virtus (Cary, NC) Walkthrough 
on a Macintosh Quadra 950. The 
walkthroughs are used to finalize de- 
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The design for the Coyle Community Center in Coyle, Washington, was approved based 
on d’Arch Architects’ ability to walk the client through the building. To create the 3D 
walkthrough, the architects used ArchiCAD from Graphisoft. 


my A walkthrough 

§ animation of 
| President Park Town, 
a housing 
development planned 
by the Hyundai 
Development Co. for 
just outside of 
Bangkok, Thailand, 
was created by 
Archimage using 
Autodesk’s 3D Studio 
to give prospective 
home buyers a sense 
of what it will feel like 
to be inside the 
homes once they are 
built. 


sign decisions, after which Morejohn 
often creates a photorealistic version 
of the model using StudioPro from 
Strata Inc. (St. George, UT) and 
forme Z from autodessys (Columbus, 
OH). One of the challenges he faces is 
keeping the complex models man- 
ageable. “You can be a technically 
correct modeler, and you can model 
just about anything with the right 
tools and given enough time, but it’s 
a higher grade of modeler who can 
do the same thing and also be con- 
scious of keeping the polygon count 
down to a minimum and not losing 
any of the detail,” he says. When the 
model is complete, he animates it in 
StudioPro, records the animation to 
videotape at 30 frames per second via 
a Panasonic frame-accurate video 
recorder, and gives it to the client, 
who can use it as a marketing tool. 

To render his high-resolution ani- 
mations, Morejohn imports the data 
to a Silicon Graphics Iris Indigo via 


a software program called Flash 
Tracer from Videobits (Pasadena, 
CA), which emulates StudioPro’s ray 
tracer. Once rendered, the data is 
sent back to the Mac. Although his 
Quadra can handle the rendering 
task, “it is very inefficient. A job that 
takes me two days to model and two 
days to animate could tie up my 
computer for 20 days just to render, 
and that’s with a 2.4MB hard drive 
and 140MB of RAM,” he says. 


Sounds of Success 

A more subtle requirement for a suc- 
cessful animation is the integration of 
a soundtrack, according to Richard 
Buday, whether it’s a voice-over, 
sound effects (such as a door opening 
and closing or rustling trees), ora 
musical score. “It’s amazing how 
even great storytelling can suffer 
without an audio track. Go home and 
turn on your TV and then turn off the 
sound; even though you may be 
watching a great program, you'll soon 
lose interest. The same goes for an 
animation, and losing your audience 
is the kiss of death.” He stresses that 
a soundtrack does not have to be 
elaborate to be effective. “You just 
need enough effects to reinforce to 
the viewer what’s happening.” 

The process of synchronizing a 
soundtrack, simple or elaborate, to 
the action of an animation can be 
challenging and provides yet another 
reason why beginning with an orga- 
nized story line is crucial. “Because 
we have a storyboard, we know in 
advance that a particular scene is 
going to have a need for a certain 
audio track,” says Buday. To match 
the soundtrack to the action, Archim- 
age will run a rough cut of the anima- 
tion, usually using wireframe or 
monochrome previews of its models. 
“We’ll take the previews, make an 
off-line cut on video, go into an audio 
studio, and build a soundtrack. We 
might use actors reading a script and 
then layer other sound effects, maybe 
a piece from a library of sound clips.” 
When completed, the soundtrack is 
composited onto the master tape 
with the final, high-resolution ver- 
sion of the animation. 

It’s clear that the ultimate test of 
any walkthrough, whether it’s inter- 
active or not, is the extent to which it 
allows a viewer to imagine the envi- 
ronment it represents. It would seem 
that this would be directly related to 
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vides, yet many people disagree. “I 


brain is amazingly good at building a 


believable picture if you give it signif- 


icant cues, and moving through a 3D 
space with perspective is sufficient,” 
says Bob Bennett, group product 
manager for Autodesk’s Multimedia 
Division. “Even a modest 3D render- 
ing of a proposed structure should re- 
sult in some sense of deja vu by the 
client once it’s constructed. When 
people feel like ‘I’ve been here before’ 
and not ‘Oh, I didn’t realize the bath- 
room was going to be over here,’ I’d 
say that would be an indication of 
the success of the tool.” 

Creativity can also contribute to a 
sense of realism. According to Dave 
Hileman, “I think you can trade off a 


little realism, but you sort of have to 
do some covering up, be a little more 
creative with camera moves. The ani- 
mation that comes to mind when I 
think about that is actually the dance 
sequence in Disney’s Beauty and the 
Beast. The background is a computer 
animation and there’s a lot of faking 
going on there, but you and I would 
never notice it because our attention 
tends to be on the characters and the 
dramatic movement.” The same goes 
for architectural animations, he says. 
“You'll never notice something in 
your peripheral vision that’s a little 
bit wrong if your attention is focused 
elsewhere.” 

Another consideration is camera 
perspective. “Humans have a big pe- 
ripheral vision; we can see a lot to 
the side as well as above and below 
us. When you're looking at a comput- 
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the 16 of ea an animation pro- er screen, it’s. 


think we’ve found that the human _ 
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tempt to compensate for this, anima- 
tors often resort to a wider-angle lens. 
“The normal human eye is equiva- 
lent to about a 50mm lens, and peo- 
ple will generally do walkthroughs 
inside buildings at, say, a 35mm lens 
setting. It distorts things a little bit, 
but it’s kind of a compromise be- 
tween things becoming too skewed 
beyond what looks normal and feel- 
ing too boxed in,” he says, noting that 
in some cases the awkwardness is 
more obvious than in others. “Nor- 
mally, if you were walking down a 
hallway and walked past an open 
door to aroom, you could still see 
what’s in the room without looking 
directly in. But in a camera view, you 
have to turn the camera to look in, so 
you're no longer looking toward 
where you're walking.” 

Although a wider-angle lens can 
help to compensate for perspective 
problems, too much distortion can 
cause the environment to feel surreal. 
“That’s where there’s a benefit to im- 
mersive technology, where you put 
on a helmet and you’ve got the wide 
field of view; when you turn your 
head, the whole scene moves. But 
unless you've got a room full of SGI 
Iris Indigos and can bring your 
clients into your office and give them 
a headset, there are a lot of limita- 
tions to the technology.” 

Regardless of what it takes to get 
there, the ability to model and ani- 
mate a design inarguably has had an 
impact on architectural practice. And 
as the popularity of computer-gener- 
ated architectural walkthroughs 
grows, so does the technology wish 
list for the applications of tomorrow. 

One frequently mentioned item is 
realistic character animation. Unfor- 
tunately, the tools for adding lifelike 
characteristics are beyond most ani- 
mators today, “unless you’re talking 
about [animators at the high-end pro- 
duction house] Industrial Light & 
Magic making dinosaurs look as real 
and heavy and terrifying as they did, 
which is the highest of the art,” says 
Richard Buday of Archimage. Even 
though character animation isn’t as 
important as environmental anima- 
tion for architectural walkthroughs, 
“there are times when we are asked 
to have somebody walk across a 
screen, and that is the most difficult 


ike you're took ae 
linders that eliminate the peripheral 
says Dwight Morejohn. Te a 


kind of oa The viewing sod : 


ence is very sophisticated, and they __ 


realize what looks fake or not. It 
would be terrific if we could put peo- 
ple in models and they could be 
doing what people do inside of a 
building.” 

Rick Zobel of North Carolina State 
University’s Virtual Environment 
Laboratory (see “How Do Work- 
throughs Stack Up?”) describes an 
item on his wish list that he admits 
is not likely to be achieved in the 
near-term. “My interest is going be- 
yond architectural walkthroughs and 
actually designing directly in 3D. 
Right now, the different types of 
walkthroughs only allow somebody 
to make all of their major design de- 
cisions first, build the 3D model, and 
then walk through it.” Within the 
Virtual Environment Lab, the staff is 
hoping to create tools that would 
allow the creation process to happen 
directly in three dimensions. “Cur- 
rently even 3D modeling actually 
takes place in 2D. The main means 
of modeling 3D objects is a 2D tool, a 
mouse or a puck or something else 
that allows you to create two dimen- 
sions, and then the third dimension 
is assumed. In my mind, that’s a very 
different process than having direct 
access to three dimensions.” 

Although such advances may not 
be realized for some time, the current 
technologies have already produced 
a fundamental change in the relation- 
ship between architect and client. 
“We've stopped being the shaman or 
the high priests and priestesses who 
are the only ones who know what the 
heck the drawings mean and can ac- 
tually show people things they can 
move through,” says Dave Hileman. 
“Clients can make comments like, 
‘Gee that window’s in the wrong 
place.’ Before, they may have not 
even known it was a window.” 

Dana Kruse uses the following 
analogy to explain the change. “I real- 
ly like music, but I can’t read it. If I 
sit beside the greatest composer in 
the world and watch the score, I can 
understand that some notes are going 
up and some are long and short, but I 
don’t know what that really means. 
On the other hand, if the composer 
sits at the piano and plays part of it 
for me, I get a sense of what the notes 
mean. That’s what walkthroughs do 
for our clients: give them a sense of 
what the design really means.” CGW 


It makes everything you do look better than before. 


Apple Price as of 3/1/94. Actual retail prices may vary depending on location. ©1994 Apple Computer, Inc. 
All rights reserved. Apple and the Apple logo are registered trademarks of Apple Computer, Inc. QuickTake is a trademark of Apple Computer, Inc. 
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Point. Shoot. Plug it into your computer. 
There’ no faster way than Apple digital photog- 
raphy to make a flyer really fly. No film. No 
waiting. In minutes, you have vivid 24-bit color 
pictures that can help you promote anything 
from a big idea to a big sale. 

The Apple® QuickTake" 100 digital camera 
holds up to 32 photos. It comes with everything 
you need. And at $749° it actually costs less than 
comparable digital cameras. For an authorized 
Apple reseller, call 800-732-3131, ext. 550. And 
start showing off your company’s best side. 


The New Apple QuickTake 100 
Digital Camera 
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Arizona 


Compu Animate dba Silicon Solutions 


Tel: 602-254-4668 


California 

Digital Imaging Systems 
Tel: 714-758-0807 
R.E. Snader 

Tel: 415-332-7070 
RFX, Incorporated 
Tel: 213-962-7400 
Micro Age 

Tel: 619-566-1900 
Vast Tech, Inc. 
Tel: 415-922-8324 


Colorado 


G.W. Hannaway 
Tel: 303-440-9631 


Robert Waxman 
Tel: 303-623-1200 


Florida 
Image Resources 
Tel: 407-843-4200 


Georgia 
Image Resources 
Tel: 404-512-7100 


Hawaii 


Honcad 
Tel: 808-537-9607 


Illinois 
Corplex 
Tel: 708-673-5400 


Maryland 


Executive Presentations 
Tel: 301-230-2024 


Massachusetts 
Crimson Tech 

Tel: 800-321-5150 
Cambridge Electronics 
Tel: 617-492-4999 


Mexico 

Color Cassettes 
Tel: 011-52-80-2730 
Excotec 

Tel: 805-295-8400 


Michigan 
Paradise Digital Sales 
Tel: 313-471-2090 


New Jersey 


Impressions with Software, Inc. 
Tel: 908-232-3553 


New York 

Video Corporation of America 
Tel: 212-967-4400 

B.C. Communications, Inc. 
Tel: 516-549-8833 


Ohio 


Kaleidoscope Animations, Inc. 
Tel: 216-360-0630 


Oregon 
CSI Video Systems 
Tel: 503-224-6626 


Pennsylvania 


Parsec Systems 
Tel: 717-948-9010 


Tennessee 


Marshall Graphics Systems 
Tel: 615-399-8896 


Texas 


Digital Sight + Sound, Inc. 
Tel: 214-702-1788 


Virginia 
Source Digital Systems 
Tel: 703-821-6800 


Washington 

CS! VideoSystems 

Tel: 206-624-2833 
Personal Workstations, Inc. 
Tel: 206-828-4223 


Canada 


Vidcom Communications Ltd. 
Tel: 604-732-9711 


Video Design Systems, Inc. 
Tel: 416-453-3211 


Please direct 
international inquiries to: 
+ 1 (516) 845-2031 

or Fax + 1 (516) 845-3895 
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Centaur and Cindy are 
supported by most major 
software developers from 
video and other disciplines. 
Centaur and Cindy also 
include soft control panels 
for all functions—so easy 
integration is assured. 


Centaur and Cindy feature 
multiple professional video 
formats, video capture, 
dual frame buffers and 
built-in V-LAN™ machine 
control. Available in PAL 
and NTSC. 


The Chyron Centaur” 
and Cindy’ video 
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quality video solution 
for the Indigo'” and 
Indy’” families 
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CIRCLE 16 ON INFORMATION CARD 


Think the information superhighway is all hype, 


no action? Several studios would disagree. Learn 


now, and you'll be in a better position to get on 


that superhighway once the pavement dries. 


K, OK, you’ve read about the 
information superhighway and 
interactive television (IT TV) in 
every publication from News- 
week to your local town news- 
paper. You know what it is, and that 
most industry pundits claim interac- 
tive TV is at least several years away. 
And that’s true—if you’re thinking 
about IT TV reaching households 
like broadcast TV 
does today. But 
it’s also true that 
several IT TV tri- 
als will be de- 


Claymo the Magnificent stars in Clickity 
Corners, an interactive TV program created 
by AT&T that’s actually a spelling game for 
children. The show will be used as a test 
application in upcoming interactive TV trials. 


ployed by the end of this year. More 
importantly, content providers al- 
ready have developed more than 20 
interactive programs to broadcast 
during those trials. So if you’re inter- 
ested in the creative side of IT TV, 
believe it or not, it’s not too early to 
start thinking about what it takes to 
produce a good interactive show. 
The foremost point to remember 
is that you’re de- 
veloping for tele- 
vision, not com- 
puters. Perhaps 
this is an obvious 


Developing 
Programs 
re oe ed OC ee for 


interactive 
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point, but it’s one worth stating be- 
cause this platform will affect how 
you approach design on many lev- 
els. For those who will be transiting 
from the CD-ROM world, it might 
be even easier to forget what your 
eventual target is. That’s because to 
develop IT TV programs, you’ll be 
using many of the tools that you use 
today to create CD-ROM titles—au- 
thoring software, animation and 
modeling packages, and paint pro- 
erams. Video most likely will play a 
larger role in IT TV than CD ROM 
development, but overall, the tools 
are quite similar. 

But the similarities go only so far. 
“(When developing for broadcast, | 
there’s basically a whole new set of 
rules that come into play that don’t 
play in computer graphics,” notes 
Mike LaJoie, general manager of dig- 
ital production at Time Warner In- 
teractive (TWI; Burbank, CA). “For 
one, the resolution is completely 
different from a computer. TV isn’t 
640x480—some screens are small, 
others quite large—so you have to 
worry about where you place things 
on screen. There’s a safe area that’s 
viewable on all TVs; it’s called a 
safe title. The typically accepted 
school of thought is that the best 
real estate is the upper left-hand 


Donna Coco is associate editor of Computer 
Graphics World. 
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corner, and the worst is the lower 
right-hand corner.” 

LaJoie and his co-workers at TWI 
already have created 13 IT TV pro- 
erams—including retailing, service, 
and entertainment titles—many of 
which will debut with Time Warner 
Cable’s interactive broadcasting tri- 
als in Florida this fall. Craig Moody, 
executive vice president at TWI, is 
quick to note that TWI intends to 
provide programs for other net- 
works, too. “We’re a development 
company providing interactive ser- 
vices for all networks as well as for 
CD-ROMs.” 


The Post Office Out Front 

One of TWI’s most aggressive clients 
is the US Post Office. “We were all 
pretty surprised at how forward- 
thinking they are,” says LaJoie. The 
Post Office’s services are actually the 
second most popular offering on 
Prodigy, LaJoie points out. In fact, its 
services were so popular when they 
were first offered that they continu- 
ally crashed the network because 
too many people were trying to ac- 
cess them simultaneously; Prodigy 
had to take them off and reallocate 
more bandwidth. 

With TWI, the Post Office is cre- 
ating an interactive service that 
should roll out with Time Warner 
Cable’s fall Florida trials. “The ap- 
plication opens up to a storefront 


with a big mailbox. You go down 
through the mail chute—and it’s all 
3D, so you have letters and pack- 
ages flying by you,” says LaJoie. “At 
the end of the chute, you bust 
through the doors and into the Post 
Office. There, a video of a postal 
worker greets you and explains how 
to use the service.” 

Some of the services that will be 
available include express mail, with 
which you’ll be able to fill out a 
form indicating where to deliver a 
package as well as where and when 
to pick it up. You’ll also be able to 
order postal supplies, like boxes, 
wrapping paper, and string as well 
as stamps, including collector’s kits, 
for which TWI is developing video 
clips that tell stories about the col- 
lections. Another service will be a 
map of the Orlando area, complete 
with ZIP codes and locations for 
each Post Office as well as how to 
get there. 

On a different project, TWI 
worked with mail-order giant 
Spiegel to create Catalog One, a 
broadcast version of its catalog. The 
initial program, which is in test tri- 
als on four networks, is linear in for- 
mat and thus must deal with the 
same kinds of constraints that other 
broadcast programs share today: For 
example, users can’t scroll through 
items. On that end, TWI is creating 
a nonlinear version of Catalog One, 
also scheduled to debut in the fall 
with the Orlando IT TV trials. With 
this version, users will be able to 
scroll through the catalog to items 
of interest, click on buttons for more 
specifics about products, and even 
view video clips of products. 

Says LaJoie, “Spiegel has a clear 
idea of how to merchandise its 
products, and it’s very good at 
putting together the look of its cata- 
log. What we basically did was cre- 
ate a functioning and attractive in- 
terface that could go around 
Spiegel’s product. The interface 
needs to be transparent to the user, 
but functional.” 

TWI also sent an interactive pro- 


Power Brain, developed by AT&T, is a 
multiplayer game that lets users pit their 
knowledge of trivia against other players 
on an interactive network. Players can 
choose to talk to and/or see each other 
while playing. The show will run as a test 
application in AT&T’s upcoming trials. 


ducer to the video shoots. “We want- 
ed someone familiar with interactive 
production to work with the linear 
photographer for effective interactive 
footage,” notes LaJoie. “For example, 
you want the models in the upper 
left-hand side of the screen.” 

The next step for TWI is to con- 
vince Spiegel to distribute a quarter- 
ly CD-based version of its catalog. 
“We found that with slightly differ- 
ent production techniques, we can 
use a lot of the same content in the 
linear, interactive, and CD versions 
of the catalog,” says LaJoie. “That’s 
because we scripted it with our pro- 
prietary authoring tools. We spent 
years and lots of R&D dollars to be 
able to do this nearly seamlessly. It 
took us about six days of production 
to go from the interactive script to a 
ROM demo of the CD.” 

The idea of using the same mater- 
ial for CDs and future interactive 
programs is one that seems lucrative 
to several producers—especially 
those with limited budgets. Patrick 
Ford is one such entrepreneur, re- 
cently leaving Microsoft to start his 
own company, Splash Studios (Red- 
mond, WA), which opened its doors 
in March. Splash Studios plans to 
develop and publish interactive 
multimedia titles for both the home 
entertainment and education mar- 
kets. Ford says he’ll initially focus 
on CD development, with first prod- 
ucts tentatively scheduled for early 
1995, to keep his business up and 
running until IT TV becomes more 
commonplace. 

“Before I was at Microsoft, I start- 
ed a company,” says Ford. “I had 
read this market report that said the 
CD-ROM market was taking off. At 
the time—and this was in 1984— 
they were saying that by 1987, every 
computer would ship standard with 
a CD-ROM drive. We thought, hey, 
three years isn’t bad. So we started a 
CD title company called Level Four. 
We ran Level Four for about five 
years before deciding it just wasn’t 
working out and that we’d better get 
real jobs for awhile.” 

Now Ford knows there’s a market 
for CD titles, and he’s learned his 
lesson about market predictions. 
“Our initial products will be CD- 
based titles for the PC, Mac, and 
Sega. We don’t just want to do 
shoot-’em-up-type games, though; 
these will be a little more intelligent- 


fs al of trials to test interactive television (IT TV) are either already up and 
running or scheduled to start soon. Contrary to what you may think, these trials 
are aimed foremost at testing consumer preferences for services, not the technology, 
according to a number of participating companies. The idea is to learn what 
consumers want, then to build the set- -top box—or boxes—that contain os 


Necessary technology to offer those services. 


The following list of IT TV trials is not comprehensive; too many pop up each 


-month to try and cover all of them. It's iia a ee! of ui. pong on as well 2. 


as what's to come. 


GTE Corp.: GTE has been offering its Main Street IT Vv service to acai in 
Cerritos, California, and Newton, Massachusetts, for several years, and it recently 
expanded the service to the San Diego area as well as towns surrounding Newton. 
The service is offered as a premium cable channel and costs $9.95 per month. GTE 
provides subscribers with a set-top unit and remote control, and the system works 
using traditional phone lines and coaxial cable: The customer’s input travels over the 
phone lines to GTE’s computers, which send the information to the customer's vi via 
the cable company’s coaxial lines. Main Street offers more than 50 informational, 
educational, financial, travel, shopping, and entertainment services. | 


GTE Telephone Operations/AT &T: This trial will begin i in Manassas, Virginia:s some 


time late this year. The trial will use transport equipment from AT&T as wellasaGTE- - 


owned fiber-optic and coaxial-cable network to deliver services. Services will include 
video on demand; home shopping; multiplayer, multihousehold games; information 
services; and educational programming. The company expects to reach ue 
subscribers by mid-1995. 


Pacific Telesis Video Services (PTVS)/AT&T: PTVS is building a fiber-optic and 
coaxial-cable network in Milpitas, California, over which it plans to offer IT TV 
services to an initial 1000 residents when this trial rolls out in November. AT&T will | 
contribute to the hardware, software, ang content. Services will be similar to nS ro 
the GTE Manassas trial. 


Tele-Communications Inc. (TCI)/Microsoft: Late this year, these two companies $ will 
conduct a limited test of IT TV in the greater Seattle area, offered initially to 
employees only. The trial will be based on Microsoft’s software architecture for 
interactive broadband networking and TCI’s upgraded digital interactive networks; 
this phase is aimed at testing equipment and technology. Beginning in 1995, the 
companies plan to expand the test to TCI residential cable customers in Seattle and 
Denver; at this time, further testing of program preferences will begin. 


Time Warner Cable (TWC): Although initially scheduled to Start this spring, the trial 


_ of TWC’s Full Service Network in Orlando, Florida, should be up and running 
fall. A number of companies are working with TWC to create the communications © oo 

~ network for this trial: Silicon Graphics is providing the servers, AT&T the switching 
system, and Scientific-Atlanta the set-top boxes. TWC chose TV Guide’s On Screen — 


Interactive as the on-screen guide for its services. On Screen Interactive lets viewers 
select listings by time, channel, and category (such as sports or children’s 
programming); they also can use it to set reminders for upcoming shows and to lock 
out programs by content, title, or channel. Participants—TWC is aiming for 4000 
initially—will be able to choose from entertainment, information, education, 
communication, video- -On- -demand, and home-shopping Services. 


Viacom/AT&T: IT TV services will be offered to residents of Castro Valley, California, 


_ in this test, scheduled to begin this summer. Viacom will provide the two-way cable. a co 


system, AT&T the rest of the network. The test is expected to include at least 1000 


_ homes, and it may expand to 4000 homes over its 18- month duration. Services will 


be similar to those in the other AT&T trials, but will also test StarSight, an electronic | 
on-screen programming guide. 


US West: US West expects to start its IT TV trial in Omaha, Nebraska, this summer. 


It, too, is working with several companies to pull off this trial, including Digital 


Equipment, which will provide the servers. The set-top boxes will be based on 


technology from The 3D0 Company, which will also provide software and chips i 
the units. This trial, like the others, will provide a variety of interactive services, such — | 
as ae on demand as well as euurations| and entertainment programming. —DC 
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Welcome to 21st Century Vaudeville! 


M. Jack Steckel is the computer-generated host of 27st Century Vaudeville, a one-hour 
Show of five-minute improv skits performed live via telephone by viewers. Viewers choose 
an animated character (one such character is shown above) from a database of 
hundreds—or they can create their own character—and then interact in the skits with host 


Steckel. 


ly done. Over time, we’re looking to 
make the transition to interactive 
TV. But we don’t expect to make 
money off of interactive TV titles for 
awhile. Just like we shouldn’t have 
anticipated an immediate market for 
the CD, we’re being cautious about 
interactive TV. We know we can 
make money off of CD titles.” 

To prepare for that eventual tran- 
sition, Ford says Splash is keeping 
IT TV requirements in mind as its 
designers create CD titles. Ford also 
says he already has a strategy for 
making the transition to IT TV. “We 
want to make sure we’re ready 
when the time comes,” he says. 
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“These titles should make the tran- 
sition very easily into the interac- 
tive television world. But if we were 
to develop a company solely on in- 
teractive TV development, we’d go 
under. Microsoft can afford to spend 
$50 million annually doing that 
kind of development. When you’re 
venture funded, you can’t.” 

There are several factors to con- 
sider when developing titles with IT 
TV as an eventual goal, notes Ford. 
“A lot of people are designing soft- 
ware—like adventure games—for 
computer-based users, people who 
sit upright in a chair with a mouse. 
Those people are a slightly more 


technical and nerdy group than TV 
watchers,” says Ford. “Also, there 
are a lot of ergonomic differences 
between these groups. Computer 
users are typically in well-lit rooms, 
sitting upright, and anticipating ac- 
tion. TV watchers tend to be more 
sedentary, the lights are dim, and 
they want their hands free at times.” 
Then there are the psychological 
issues, notes Ford. “There’s a real 
difference in the type of presenta- 
tion that’s used in TV. It’s very 
rhythmic and time-based. There’s 
even a timing and rhythm thing 
going on with commercials. For ex- 
ample, you know exactly when 
Murphy Brown will start: First there 
are the commercials, then there’s 
the news bit, then another commer- 
cial, the fade—it follows a subtle 
timing. We have to match that and 
keep that level of anticipation.” 
“Take a game like Myst,” Ford 
continues. “That’s a beautifully de- 
veloped game you can play for days. 
When you sit down to play Myst, 
you think, ‘I might be here for 30 
minutes, or I could be here for 
seven hours.’ That game would 
have a hard time fitting into interac- 
tive TV. Or if a game is so wild that 
you can’t get in and out of it at the 
appropriate times, then you'll prob- 
ably need to make some adjust- 
ments for interactive TV. These are 
subtle psychological patterns.” 


A Telling Trial 
AT&T learned a lot about what con- 
sumers want from IT TV in a mini 
trial it held in Chicago. (AT&T is de- 
veloping both products and pro- 
grams for IT TV.) Virginia Smith, 
program development manager of 
Interactive Services at AT&T, out- 
lined some of these findings at the 
New Media Expo in April. There 
are no killer applications, suggests 
AT&T, but rather, killer attributes: 
Programs that included some form 
of entertainment, communication, 
information, and transaction were 
routinely used by the test houses. 
Some of AT&T’s other findings: Pro- 
grams must be easy to use and fun; 
they should be designed so that 
people don’t have to move closer to 
their screens to use the program; 
they must be visually rich and con- 
tinually updated; and they must 
emphasize video, not graphics. 
John Bell is head of animation, 


graphics, and video at Downtown 
Digital (New York City), AT&T’s dig- 
ital production studio. “Right now, 
we have between six and eight spe- 
cific projects that we’re working on. 
But our program development is on- 
going, so by June, we’ll have even 
more programs under development. 
The Chicago trial was a tremendous 
learning experience,” he adds, not- 
ing that he started at Downtown 
Digital after the Chicago trials 
ended. “All we learned has been in- 
corporated into what we’re doing 
now. The technology we’re using 
now is much more sophisticated. 
For example, we now have multiple 
streams of full-motion video; the 
Chicago trial was comprised mostly 
of still images.” 

Bell has some suggestions as to 
what to consider when developing 
for IT TV. “There’s a lot that’s simi- 
lar with broadcast in terms of aes- 
thetics. You have to cut through the 
clutter in terms of trying to identify 
and position a program through the 
way it looks. But developing for in- 
teractive TV is even more compli- 
cated, because it has to be very sim- 
ple and easy to use as well. You 
have to mix functionality with ex- 
citing content. 

“In terms of graphics,” he contin- 
ues, “we want people to view these 
programs using their current TV 
viewing habits. We don’t want them 
to have to scoot up to a foot away 
from the TV screen. So graphics are 
very broadcast-design-oriented.” In 
other words, think big. From the 
Chicago trial, AT&T determined that 
people will deal with about eight 
lines of text maximum, with 12 to 
15 characters in each line. 

This summer, AT&T, in conjunc- 
tion with Viacom International, will 
test its theories further in an IT TV 
trial in Castro Valley, California. 
(AT&T will be involved in two other 
tests with GTE and Pacific Telesis, 
scheduled to begin late this year. See 
“What’s Going On, and Where.”) One 
of the programs initially developed 
for the Chicago trials that’s making 
the transition to the upcoming trials 
is a children’s game show called 
Clickity Corners. Designed to help 
children hone their spelling skills, 
the program stars Claymo the Mag- 
nificent, an animated character who 
morphs into words that the child 
spells: If the child spells RAT, for ex- 


efore interactive television can take off nationwide, the equipment that will 

transport the programming must be in place. Although no one knows exactly 
what will comprise this massive communications network, there are some 
components that are oft-discussed and will most likely show up in one way, 
shape, or form in the final infrastructure: cable/wiring, servers, switchers, and set- 


top boxes. 


Here’s one version of how the network will operate: Fiber-optic cabling will 
interconnect what some refer to as neighborhood service centers. Although fiber- 
optic cabling already exists in numerous counties, millions of miles more are 
needed to support this type of infrastructure. The service centers will connect to 
houses using either existing coaxial or copper wires. The idea behind this 
architecture is to save the cost of bringing fiber to every house, while still using 
fiber's broad bandwidth for traveling long distances. 

The programming will originate from servers, which most likely will be some 
sort of multiprocessing computer. A number of companies are vying to provide 
servers to the various IT TV trials sprouting across the nation, including nCube, 
Hewlett-Packard, Silicon Graphics, IBM, DEC, and NCR. 

When prompted, the server downloads a program into memory and then sends 
it out over the fiber-optic lines. The fiber-optic lines will carry the programming to 
the local service center, where a switcher will take the fiber-optic signal and 
convert it to an electromagnetic signal. The switcher then routes that signal to 
your house. For these programs to be truly interactive, this process must also 
work backward: You should be able to respond to a program, sending an 
electromagnetic pulse to the switcher, which converts the signal and sends it over 


fiber-optic lines back to the server. 


In your house will be some version of the infamous set-top box. Again, exactly 
what the architecture will be is anyone’s guess. But most agree that the price of 
these units must be low—no more than $500, especially if the consumer, not the 
cable companies, will be purchasing the units (though this kind of detail has not 
been established). That price point could be difficult to achieve, because the 
technology needed to handle all these services is rather sophisticated. Most set- 
top boxes designed for today’s trials are equipped with a powerful 
microprocessor, along with controllers, decoders (for decoding compressed 
data), graphics chips, and other components. Companies with plans for set-top 
boxes include Scientific Atlanta (using technology from The 3D0 Co.), Apple 
Computer (working with Oracle Corp., which develops database and system 
software), General Instrument (in conjunction with Microsoft and Intel), and IBM 
and Philips Consumer Electronics (both plan on using Microware’s DAVID system 


software). 


Complicating matters further is the issue of standards—or a lack thereof—to 
ensure that equipment across the nation can communicate. Currently, companies 
running small, regional trials aren't worrying about standards—at least not to the 
point of waiting around for them. But eventually, there are numerous protocols 
and other issues that must be worked through to really make the interactive TV 
network of tomorrow as Seamless as broadcast TV is today.— DC 


ample, Claymo morphs into a rat. 
According to AT&T, the show was a 
hit with both children and parents. 
Being involved with one of the 
interactive trials is obviously quite 
an advantage for developers, who 
can test program ideas along with 
the technology. But there are other 
ways to try out interactive TV today. 
Perhaps one of the more interesting 
shows to experiment with viewer 
interactivity is 21st Century Vaude- 


ville, broadcast in the Boston area 
by WMFP Channel 62 every Mon- 
day from 9:00 p.m. to 10:00 p.m.. 
“We are like a videotape variety 
show/computer puppet show,” says 
show producer Andy Harris, who 
also co-founded Telemorphix, the 
company that developed the show. 
21st Century Vaudeville basically 
consists of five-minute segments of 
improv skits, performed by people 
who phone in (the number is broad- 
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cast at the bottom of the screen dur- 


ing air time) and take on the role of 
animated characters; these charac- 
ters interact with the show’s host, 
M. Jack Steckel, who also happens 
to be computer-generated. Phone-in 
participants can choose a character 
from the show’s database, which 
contains hundreds of characters, 
some created from viewers’ ideas, 
others by novelist Tad Williams, an 
author of fantasy books. Viewers 
also may choose to create their own 
character with the help of the 
show’s computer artists; viewers 
send a photo, image, or drawing, 
and the artists will animate it. Says 
Harris, “We can animate literally 
anything. People have sent in pic- 
tures of their pets, their high-school 
pictures, children’s drawings. We 
can animate inanimate objects, too. 
For example, we have a talking sta- 
pler in our database.” 
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Time Warner Inter- 
active produced an 
interactive catalog for 
Warner Bros.’ retail 
division. Daffy Duck 
does a little shtick to 
introduce the “Classics’ 
line of adult apparel . If 
| viewers decide to check 
# out this line, they 
proceed to screens 
depicting the various 
offerings. For more 

| details about items— 
like material and 
Sizes—they click on the 
“more info” button. 
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Those who get to be on the show 
are put in the virtual green room—a 
conference call that connects all the 
show’s participants for the evening. 
“It’s our version of the backstage 
room where actors wait to go on 
TV,” says Harris. During this time, 
participants also receive some tips 
on how to perform improv from 
Telemorphix employees. Then, one 
at a time, the call-ins appear on TV, 
taking on their characters’ personali- 
ties and interacting with host Steck- 
el. “It’s very ‘out there’,” says Harris. 

Not only is the show “out there,” 
so is the whole concept behind 
Telemorphix, which Harris calls a 
virtual company. That’s because the 
company really has no headquar- 
ters: You can reach a voice-message 
center by calling Telemorphix’s San 
Francisco number, but employees 
are scattered across the globe, from 
California to London. “We make our 


show by collaborating with many 
people over computer networks,” 
says Harris. “We have 30 people in 
the company, and at any time there 
are 10 to 15 people working on the 
show. But it’s a virtual company: It 
exists entirely in software on the 
computer network. We have no cen- 
tral office, and we never will. Wher- 
ever there’s a good telephone con- 
nection, our employees can work.” 

The show is actually sponsored 
by local businesses, according to 
Harris, who raised all the funds for 
the program himself. “I took a grass- 
roots approach to this. I came to 
Boston and walked around the 
streets, talking to everybody. I 
showed people what the show is, 
and I completely funded it from the 
bottom up,” says Harris. “I had 
spent a lot of time talking to people 
about various interactive TV trials, 
but nothing ever came of it. So I 
made a decision that I wasn’t going 
to do that anymore. Sure, we 
would’ve liked for that to happen, 
but I actually prefer how things 
worked out. Now these local busi- 
nesses are involved with interactive 
TV—and they’re the people watch- 
ing the show, not some guy on the 
50th floor in New York City.” 

Undoubtedly, others will find it 
difficult to get involved with IT TV 
during its first years of trials and 
limited services. But those who are 
interested in IT TV programming 
emphasize the importance of getting 
involved now, even if it’s on a limit- 
ed basis. “There’s a lot of learning 
that will take place up front,” says 
AT&T’s Bell. “Those who are in- 
volved now will have a leg up on 
those who aren't.” 

As to when IT TV services will 
start to roll out on a grander scale 
commercially, most observers think 
the process will be gradual, starting 
sometime next year. “You'll see lim- 
ited services by the middle of next 
year. Over the next two years, you'll 
definitely see services up and run- 
ning,” predicts Ford of Splash Stu- 
dios. “Most people, however, will 
encounter interactive TV initially 
through People magazine reports. 
For awhile, it will seem like no one 
you know has their hands on it. 
Then you’ll hear how a relative has 
it—then neighboring towns. Finally, 
in seven years or so, you'll have it. 
It just takes time.” CGW 
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Computer graphics companies try convincing 
animators and studios to go digital with systems 
ranging from the predictable to the radical 


ntil the news began to leak that Disney had 
gone digital, computer graphics systems had 
few fans among traditional animators and ani- 
mation studios. But the spectacular animation 
in Disney’s string of box-office hits convinced 
many detractors that artists could do beautiful work 
with digital tools. Beauty and the Beast became the first 
animated film nominated for an Academy Award for 
Best Picture, and the developers of Disney’s computer 


animation and paint system at Pixar 
and at Disney received technical Os- 
cars in 1992 for their work. 

Now, a small group of software 
companies interested in this market 
is trying a variety of approaches in an 
attempt to convince other studios and 
animators to use commercial digital 

ink and paint systems for feature film, 
television, and multimedia animation. 

The systems these companies offer 
range from those that duplicate tradi- 
tional processes (SoftImage’s Creative 
Toonz) to those offering unusual tech- 
niques (Cambridge Animation Sys- 

tems’ Animo). Software has evolved 
from in-house systems used in anima- 
tion production studios (U.S. Anima- 
tion, Pixibox) and has grown through 
the years to accommodate customer 
wish lists (Linker Systems’ The Ani- 
mation Stand, Aurora Systems’ Liberty). And 
some software is very new (Parallax Software 
Inc.’s DIPSS, introduced in March). 

One thing all these systems have in common, 
with the exception of Animo, is an underlying as- 
sumption that animators will create all the drawings 
for each frame of an animation by hand. “We always start 
with pencils. Always,” says Alan Brown, president of 
Animated F/X and senior consultant to WABIT (Warner 
Bros. Imaging Technology). “Computer stylists to this day 
are nowhere near as facile [as is an artist with a pencil]. 
You can clean things up on a computer, but you still 
need the pencil.” 

So, all the systems can start with scanned drawings. 
Most offer automatic line closure (so paint doesn’t spill 
out) and antialiasing of the scanned lines. A few, such as 
DIPSS and Animo, can convert the pixel lines to vectors. 

Once the drawings are ready to be painted, artists fill 
each section (nose, toes, buttons, etc.) with color, frame by 
frame. Some systems offer ways to automate this process; 
all offer ways to facilitate it. For example, colors typically 
appear on predefined palettes, each color named by sec- 
tion—Batman’s cape, Fred’s club, Stimpy’s nose. 

Most systems include methods for importing scanned 


Barbara Robertson is CGW’s West Coast senior editor. 
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Originally named CIAK, Creative 
Toonz software was developed in 
Rome by SBP/ITACA (now called 
Digital Video). Now in version 

3.01, the resolution- 
independent software 
continues to be developed in 
ltaly, under the direction of 
Softimage. The SGI 
workstation-based 
software attempts to 
replicate animators’ 
tools as exactly as 
possible within its 
digital domain. 


backgrounds and other elements, such as 3D 
models or scenes, and can handle enormous 
numbers of layers. All have some method for ani- 
mators to quickly check a sequence of cels. 

In addition, the systems typically offer a digital 
version of an animator’s exposure sheet that delin- 
eates camera moves, action among layers, and special 
effects. Most handle compositing; a few can add audio. 

Bill Perkins, product manager for Creative Toonz at 
SoftImage, believes the way to reach traditional anima- 
tors is by giving them tools they already understand. 
(Toonz, originally developed in Italy by SBP/ITACA Rome, 
continues to be engineered by the same company, now 
called Digital Video, under the direction of SoftImage.) 

For example, Toonz, which runs on Silicon Graphics 
workstations, includes exact replicas of an exposure sheet and 
animation stand. With the latter, an animator can pick up a 
(digital) disk to rotate the artwork beneath the camera on the 
stand, and the camera can move closer or further away. However, 
unlike traditional camera stands, the digital animation stand can 
hold 100 levels with no color degradation. 

“Tt’s fine to replicate, but we want to go beyond,” says Perkins, 
“using tools animators already work with.” Toonz offers animators 
other digital advantages: Version 3.01 can load in 50 drawings at a 
time from a scanner, automatically centering and registering scenes. 
Areas of a drawing (a bear’s eyes) can be colored automatically through 
a sequence of frames if a color “seed” is planted in one frame. Known as 
automatic color tracking, the technique, which appears in other systems 
as well, has its detractors as well as its fans. 


Production Software 

“We found that even with the best color tracking, we still have to fix 
what’s wrong,” says Doug Little of U.S. Animation. This company has focused 
instead on making its in-house system fast so that animators can move quickly 
from frame to frame for coloring and checking. 

Headed by John Whitney, Jr., U.S. Animation is just now bringing its propri- 
etary software to market. Whitney believes the company’s first-hand knowledge of 
production demands (obtained through its work on the Ren & Stimpy and Beavis 
and Butt-head series as well as many TV commercials) gives its software added 
value. For example, the as-yet-unnamed system is resolution-transparent. “You can 
produce something today in video res and reproduce first-generation output later in 
other resolutions,” he says. 

Further, the system, which runs on Hewlett-Packard workstations, is designed to be 
interactive. “We'll bring in an art director,” says Little, “and while he’s watching, we can 
adjust the colors and refield a scene [e.g., add a camera zoom or pan]. We can make 
changes at the last minute.” 

Pixibox also uses in-house production experience (since 1987) in designing its Pixiscan 
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At Pixibox, artists work with a testbed of production software that, once refined, becomes packaged commercially under the 
name Pixiscan. The image on the left is from Little Toot, a 52-minute animation co-produced by Pixibox and Penn Productions 
USA in 1993. The image on the right is from The Prince of Atlantis, a 2D/3D animation co-produced by the BBC and Pixibox. 
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software. “Pixibox tests new versions of the 
software in production,” says product manager 
Jean-Michel Spiner. “We believe this produc- 
tion background makes our system more power- 
ful.” In fact, the Pixiscan product literature sug- 
gests configurations of Silicon Graphics 
workstations and PCs based on the number of 
minutes of animation to be produced per 
month. The software has been installed in sev- 
eral European studios during the past two 
years; Pixibox is now seeking a US distributor. 

Growing its software through customer wish 
lists rather than in-house experience is Linker 
Systems, which introduced its Macintosh-based 
Animation Stand in 1988. The latest version, 
3.1, runs on a Power Mac; a version for SGI 
workstations is underway. 

The Animation Stand counts, among a long 


ions Effects Fonts Style Animate Windows 
= Put 8032 = 


list of features, video- and film-resolution out- 
put, multiplane camera emulation, and a spe- 
cial-effects optical system (fades, gels, glows, 
drop shadows, alpha compositing). “Everytime 
we implement a new feature, our customers’ 
wish list grows,” says vice president of research 
and development Sheldon Linker. “We now 
have a 15-page list.” 

This willingness to work with customers 
helped convince Alan Brown to add The Ani- 
mation Stand to the suite of software at Warner 
Bros. “We want an integrated solution,” says 
Brown. “We’re partnering with as many compa- 
nies as are willing to work with us to build a 
digital standard. There’s a real need for a con- 
tiguous system like a telephone system so you 
can move geometry and motion and scenes 
among software.” 

Other reasons for choosing The Animation 
Stand? Its ease of use and low cost per seat. A 
Mac version of the software lists for $3000, a 
Power Mac version for $5000, and paint-only 
modules for $895. In addition, “We needed 
something simple, something painters would 
learn very quickly,” Brown says. 

Bear Spots Inc., the division of Nelvana 
(Toronto) that works on animated commercials 
and industrial animation, has also been swayed 
by low cost and ease of use. “I had a hard time 
with The Animation Stand because it wasn’t a 
Mac-like program,” says Fred Luchetti of Bear 
Spots. “But I showed it to the animators and 
they said, ‘Oh, great!’ and ‘There’s the exposure 
sheet.’ They went totally into it. But what really 
broke it for us were the Power Mac version and 


the unbundling of the paint system.” 

A studio might have several painters, people 
who color the drawings, but only a few who put 
animations together. “We can get an animation 


When Linker Systems separated the paint module from its complete 
Animation Stand system, production companies looking for 
numerous low-cost paint stations took notice. The Mac-based 
software is being ported to SGI workstations. 
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seat for $25,000,” says Luchet- 
ti, “and a painter’s seat for 
$8000.” That still might not 
be low enough for some. ; Replay 

Indeed, the real competi- 
tion for software companies is 
more often people who do 
low-cost animation tradition- 
ally, than it is other software 
companies. 

“We produce 150 to 200 
half-hours a year,” says Seth 
Levenson, vice president of 
Information Systems for 
DIC Entertainment LP PO 
(Burbank, CA), one of — 
the largest producers of 
children’s cartoon TV 
shows (among them 
the Carmen Sandi- 
ego and Super Ma- 
rio Brothers series). “Each 
show has roughly 12,000 
cels. Start doing the math 
and you'll see that it’s a 
huge number. You need a 
lot of manpower or you 
need automation.” 

Now, the shows are 


By offering animators a 
choice between 
traditional methods and 
new, digital techniques, 
Cambridge Animation 
Systems’ PC/Pentium- 
based Animo software is 
attracting much attention. 


When characters are 
created in Animo, 
animators can, for 


done mostly with a lot of 
overseas manpower. “It’s 
proven itself to work,” says 
Levenson. “But it has its 
pitfalls, and there are 
enough of those to serious- 
ly look for alternatives.” 

One of the major pitfalls has to do with logis- 
tics: A 10-hour time difference, shipping time, 
and customs don’t always mix well with tight 
deadlines. Because overseas studios deliver final 
film, errors in one show can impact the sched- 
ule for an entire series. “Ultimately, what we’d 
like is the same price point with control,” says 
Levenson. 


based drawings. 


Automatic In-Betweens 

That goal, he hopes, might be reachable with 
help from the unique tools in Cambridge Ani- 
mation Systems’ Animo software. 

The software runs under the NextStep object- 
oriented operating system on Pentium-equipped 
PCs, with rendering available on SGI worksta- 
tions. A complete Animo software system costs 
$30,000; however, individual modules can be 
purchased separately. Here’s why it’s attracting 
attention. 

Animo can convert a scanned drawing into a 
vector drawing, which, because it results in a 
smaller database than a pixel image, helps make 
the system fast—and reduces the amount of data 
transferred by modem. Characters built in 
Animo carry colors with them from frame to 
frame. Further, the program can automatically 
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example, get automatic 
in-betweens of the vector- 
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generate fully colored cels between key draw- 
ings—that is, do automatic in-betweening. Mo- 
tion sequences can be applied to other charac- 
ters and used in other scenes. Scanned sections 
of a background can be seamlessly joined by 
simply sliding on-screen slices together. And 
Animo provides tools for automating the process 
of lip syncing a voice track with drawings. 

It was primarily the automatic in-betweening 
that convinced Levenson to consider Animo. 
“Where the overseas studios make their money 
is 80% in drawing and 20% in ink and paint,” 
he says, “so the process we want to attack is 
drawing.” With this in mind, Levenson has 
planned a careful transition to Animo. 

First, artists at DIC will use Animo to do 
character design and color models and send that 
information by modem to animation studios in 
the Orient also equipped with Animo. There, 
the cels will be drawn by hand, then scanned so 
the artists can use Animo to do the inking and 
painting digitally. Finally, finished cels will be 
sent back via modem to DIC for compositing and 
output to video or postproduction. “By doing 
the compositing step here,” Levenson says, “we 
can look at the animation and make changes.” In 
other words, they can gain control. Levenson 
hopes to staff up and begin the new process this 
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summer using an off- 
season series as the test- 
ing ground. 

The potential for au- 
tomation in Animo also 
interested Steve Oliff, 
founder of Olyoptics 
(Pt. Arena, CA), a com- 
pany that produces 
color separations for the 
comic-book industry 
and is just beginning to 
learn about animation. 
“Our clients in comics 
are signing deals for ani- 
mation,” Oliff says. 
“And they want their 
commercials to look 
like their comics. So 
we're expanding into 
animation.” 

For Bill Kroyer, president of Kroyer Films 
(Van Nuys, CA), Animo is attractive for its paint 
system rather than its other fancy features. 
“We’re not buying the in-betweening,” he says. 
“But the resolution-independent paint system 
happens to be one of the best”—high praise from 
the highly regarded animator, whose work in- 
cludes 1992’s animated film Ferngully ... The 
Last Rainforest. 

Although many companies clearly want digital 
systems, the question of whether this nascent 
market has real potential is still far from settled. 

On the one hand, Parallax Software Inc. has 
had enough requests from its Matador clients to 
be convinced to spend resources on a new digi- 
tal ink and paint package. Called DIPSS, the soft- 
ware offers some interesting compromises 
between traditional and digital meth- 
ods. Like Animo, DIPSS con- 
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For More Information 
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verts scanned lines to vectors, and the resulting 
shapes can be automatically colored. However, 
final images are composited with the original 
scanned pencil drawing. The software runs on 
SGI machines and will be priced around 
$10,000. 

On the other hand, Dream Quest Images (Simi 
Valley, CA), a potential customer for many of 
these systems for use in its special-effects and 
animation work, decided to forego turnkey soft- 
ware and instead use consumer software as the 
basis of a digital ink and paint system. “Basical- 
ly, we have a hot-rodded version of Photoshop,” 
says Mark M. Galvin, executive producer in 
Dream Quest Images’ Digital division. 

And 7th Level (Dallas and Los Angeles), pro- 
ducer of interactive titles, bought Metrolight’s 
MetroCel animation division, lock, stock, and 
software (including Annie), and hired the 19- 

person production team they’d worked with to 
create Tuneland, an interactive cartoon star- 
ring Howie Mandel. The company will use 
Metrolight’s software and its own to create ti- 
tles. “What we liked about MetroCel was that 
the production team and the process were 
honed,” says 7th Level CEO George 
Grayson, who adds that now that 7th Level 
has acquired it, the Annie system will no 
longer be available for purchase. 

However, not every interactive title de- 
veloper can buy a production team with 
its own software. And that, Sheldon 
Linker believes, is what opens a new 
market to companies like his. “There is 
a growing market,” he says, “because 
people are getting into optical effects, 

special effects, and video painting. 

And many of the special effects are 

animations.” 

The question is, will people just 
getting into digital special effects rec- 
ognize the value of these specialized systems? 
Stay “tooned.” CGW 


RENDERING FEATURES 
Flat, Wireframe, Gouraud & Phong shading; Summation Texture Mapping; MIP 
Texture Mapping; Field rendering; NTSC & PAL presets; Motion Picture lens 
types; User definable resolution up to 16k x 16k. 


EXTERNAL RENDERING ENGINES 
Available separately for both Silicon Graphics™ and Power Macintosh”. 


ANIMATION FEATURES 
Object cycling; Repeating channels; Oscillating channels; Look At feature (ail 
object classes); All surface attributes animate; Field, Frame, Keyframe, Time- 
based animation; Link lights, Camera and Models together; Hierarchical 
animation; Temporary linking; Independent object motion. 


SYNC SOUND 
Displayed in the Project Window; Frequency range is 5 to 64 Khz; Preview Sync- 
Sound animations in realtime and save them in Quicktime® format. 
Unlimited soundtracks.* 


INTERFACE FEATURES 
Interruptable drawing (no waiting); Polygons drawn in actual colors; 
Interactive shaded views; Quicktime® support; Field chart overlay; Plug-ins; 
Project Window-view data in Time, Frame, Keyframe, Field, Index. 
ADDITIONAL FEATURES 
Digital Compositing; Frame controllers for Diaquest™, Abekas™ A-60 (szpports 


Abekas Exabyte™ 8200 format), lyon Lamb”, Sony LVR"; PostScript® Type 1 
fonts to 3-D model conversion with automatic beveling and filleting. 
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PRODUCT SPECIFICATIONS 
MAX. POLYGONS 30,000,000* 


MAX. MODEL GROUPS | 4,000,000* 
MAX. TEXTURES 4,000,000* 
MAX. LIGHTS 4,000,000* 
Light Types—Spot, Radial, Parallel, Camera, Tube 
LIGHT EFFECTS Glows, Fog, Lens Flares 
SHADOWS 1 Buffer Type—Cast From Spot, Parallel, Radial 


OBJECT DEFORMATIONS | Arbitrary Scale, Arbitrary Shear, Twist, Taper, Bend, Bulge, 
Linear Wave, Circular, Wave, Beziér 


ANTI-ALIASING Oversample, Adaptive 
MOTION PATHS Beziér Spline, Hermite Spline, Natural Cubic Spline, Linear 
PLUG-INS Lens Flares, Mesh Objects, Particle Systems, Mr.Nitro” (as seen in 


Terminator 2, and Miller Beer “Racetrack” commercial 
“Memory Permitting-MAX. Requires 268 RAM 


Electric Image 


o- ER CU OR FOR AT EOD 
Pixel-Perfect 3D Rendering and Animation” for Macintosh” 


Sales & Dealer Info for U.S., Mexico & Canada: Ph. (818) 577-1627 Ext. 234, Fax (818) 577-2426, Applelink: 
Electric.SLS, AOL Keyword: ELECTRIC ¢ For Europe/Asia/Australia (Budde International): Ph. (714) 772-2288, or 
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“Electriclmage’. “Mr. Nitro’ and “Pixel-Perfect 3D Rendering and Animation” are trademarks of Electric Image, Inc. Quicktime, Power Macintosh and Macintosh are registered trademarks of Apple Computer, Inc 
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PORTFOLIO 


The 
Envelope, 
Please 


T= images on these four pages 


represent some of the winning 

entries in the 1994 Golden Mouse 
Awards, the annual computer art 
competition held by the International 
Intergraph Graphic Users Group. To 
qualify, all entries must have been 
created with Intergraph hardware 
and/or software and must fit into the 
company’s description of application 
art: images produced in the normal 
course of business for an employer or 
client. Eight categories of application 
art were considered, including archi- 
tecture, engineering and applied sci- 
ences, mechanical, mapping sciences, 
utilities, plotting, graphic arts and 
publishing, and animation. 
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First Place, Graphic Arts and Publishing 
Chuck Oldroyd 
Texas Department of Transportation; Austin, TX 


Second Place, Architecture 
Julie Hammerquist 
Callison; Seattle 


Third Place, Graphic Arts and Publishing 
M. Shane Stone 
Gobbell Hays Partners Inc.; Nashville, TN 


Third Place, Animation 
David Maloney 
super Sky Products; Mequon, WI 


Second Place, Graphic Arts and Publishing 
scott Deitle, Mike Noce 
US Air Force; Oklahoma City, OK 
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Second Place, Mechanical 
Cody Wyers, Jerry Flynn 
McDonnell Douglas Space Systems; Orlando, Florida 


First Place, Architecture 
Keiko Kobayashi 


Daiken Architects, Engineers & Consultants; Tok 
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Third Place, Architecture 
Kenneth Stoepker 


, _— Progressive Architecture, Engineering, Planning Inc.; 
First Place, Utilities Grand Rapids, MI 


Trilby Wallace 
McDonnell Douglas Space Systems; Titusville, FL 


Best of Show, Architecture 
Patrick McMillan 
Barge, Waggoner, Summer, & Cannon; Oak Ridge, TN 
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of i with very deep pockets—enter the field. All 
of this action has resulted in an animation industry in 
the midst of change. July’s special report on anima- 
tion will explore these changes. 


VIRTUAL REALITY IN SCIENCE 
AND MEDICINE 


Thanks to more sophisticated and powerful technology, 
including impressive advances in tactile feedback, 
virtual reality is being used increasingly in actual 
applications instead of just in research projects. In 
fact, many applications in the areas of science and 
medicine—some of which include molecular model- 
ing, psychiatry, and surgery—are already reaping the 
benefits virtual reality can offer. This month, CGW 
takes an in-depth look at how virtual-reality technology 
is being used in actual science and medicine applica- 
tions and discusses the implications for the future. 


SIGGRAPH 94 PRODUCT PREVIEW 

For those planning to attend the SIGGRAPH confer- 
ence and exhibition in Orlando, Florida, July 26 
through 28, the July issue of CGW will provide a 
must-read overview of the new products that will be 
introduced at the show. 


PRODUCT GUIDE: LARGE 
PRESENTATION MONITORS 


Large-screen displays are essential for demanding 
presentation and training applications, especially 
when it is necessary to view detailed images from a 
distance. This month’s product guide, which takes a 
look at large-screen displays, provides prospective 
buyers with detailed information concerning impor- 
tant features they should look for when shopping 
around for such a display and offers a sidebar of 
some of the leading vendors in the field. 


DISNEY’S THE LION KING 

Following in a tradition already begun in the animated 
films Beauty and the Beast and Aladdin, Walt Disney 
Pictures is once again turning to computer animation 
technology to create an elaborate, realistic chase scene 
incorporating hundreds of wilderbeests for its latest 
full-length animated feature film, 7he Lion King, 
scheduled to be released at the end of June. The tech- 
nologies that helped Disney animators create this 2 /4- 
minute sequence will be covered in this feature article. 


APPLICATIONS 


This month’s applications stories look at how a quilt 
artist used a range of computer graphics software, 


including Ray Dream Designer and Adobe 
Photoshop, to design her work; and how an artist 
used Autodesk’s 3D Studio to create a 3D model of a 
Statue that will be erected in the White House. 


function further up in the design process so it can 
help drive the design right from the start. In this 
Special supplement, CGW examines the technical, 
organizational, and cultural challenges involved in 
changing the design process; the benefits gained 
by tightening the link between design and analy- 
Sis; and the available software products that are 
helping to make it all possible. 


INTERACTIVE MUSIC VIDEOS 

Multimedia developers have teamed up with 
some of today’s most forward-thinking musicians 
to create a new kind of multimedia animal—the 
interactive music CD. A cross between a music 
video and a video game, these new CD ROM- 
based titles open up whole new realms of interac- 
tive possibilities for the avid music fan. In August, 
CGW takes a behind-the-scenes look at how 
these new types of CD titles are created—the 
design considerations and the animation and 
multimedia tools that make it all possible. 


HIGH-END GRAPHICS BOARDS 

For true graphics power on your desktop, you 
need a graphics board that can provide you with 
1024x768 resolution and 24-bit color. This 
August’s product guide not only provides a list of 
the leading vendors offering such solutions but 
Outlines the kinds of issues and features users 
Should keep in mind when comparing products. 
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‘Pre-Photograph” Your Designs 
And Let The World Read Your Mind. 


No matter what industry you're working 
in today, the ultimate success of your 
product design depends on a powertul, 
convincing presentation. The kind of 
presentation only an IRIS print can make. 

Sending your digital rendering to an 
IRIS printer is like taking a photo of 
your product before it even exists. With 
a perceived resolution of 1200 - 1800 
dots per inch and the widest color 
range in the digital world, IRIS prints 
make a startling impression. Better yet, 
they give you the power to transform 
the designs in your mind and the images 
on your monitor into richly detailed, 
full-color presentations. 

The photo-realism of an IRIS print 
lets you produce more prototypes in 
less time. It streamlines your design 
process. Gets you faster management 
Wh, approval. Promotes design-team 

tn, collaboration. And delivers your 
product to market faster. 

IRIS printers are fully compatible with 
UNIX™, Mac™, and PC-Windows'™- 
based platforms. They work with all 
popular design systems and operate 
seamlessly in networked environments. 
Best of all, they produce dazzling 
pre-photographs of your concepts, in 
formats up to 34" x 46" on a wide range 
of low cost substrates. 

But don’t take our word for it. Let your 
eyes be the judge. Call IRIS today and 
ask us to send you a sample print. We'll 
show you how, when your design’s on 
the line, everything else pales next to the 
ultimate pre-photograph. 
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Alias AutoStudio™ 
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& em IRIS Graphics, Inc. 
f Six Crosby Drive 
Bedford, MA 01730 USA 


ascitex Company (800) 947-4712 « FAX (617) 275-8590 


IRIS Printers — For Ultimate Color Output. 
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EDS/Unigraphics 


Designing a Computer With Computers 


Apple’s industrial designers use a range of tools to develop a 
sculptural look for one of the company’s latest products 


o man is an island. Nor is a 
computer company, apparently. 
In developing the design for the 
latest line of its Powerbook laptop 
computer, the Powerbook 500 fami- 
ly, industrial designers at Apple 
Computer (Cupertino, CA) relied not 
only on software running on its own 
Macintosh platform, but to a greater 
extent on programs requiring the 
power of workstations from Silicon 
Graphics and Hewlett- 
Packard. 

The flagship model in 
the Powerbook 500 line, 
code-named “Blackbird,” 
was introduced in mid- 
May and represents the 
company’s first design 
project merging the practi- 
cality of computer-assisted 
2D drafting with the flexi- 
bility of 3D surface model- 
ing and the precision of 
solid modeling. The de- 
sign objective for the proj- 
ect was to create an organ- 
ic, sculptural look for the computer, 
characterized by highly curvaceous 
surfaces, thus moving away from the 
strictly geometric shapes embraced 
by earlier models. 

Initially, designers created a con- 
ceptual model of the product using 
the Mac-based 2D drafting tool Ash- 
lar Vellum (Ashlar; Sunnyvale, CA). 
The data was than passed to “CAD 
sculptor” Ken Provost, whose job it 
was to create a 3D model based on 
the initial designs. Using the IGES 
translation format, Provost trans- 


Diana Phillips Mahoney is senior associate edi- 
tor of Computer Graphics World. 


By Diana Phillips Mahoney 


ferred the Ashlar Vellum data into 
the Unigraphics solid modeler (EDS- 
Unigraphics; Maryland Heights, 
MO) running on a Hewlett-Packard 
735 workstation. In Unigraphics, 
says Provost, “we created as much of 
the model’s geometry as possible— 
anything that was clearly a plane or 


=o 


Certain highly sculpted areas 
of Apple’s latest Powerbook 
laptop computer, such as the 
floppy aperture and rear foot, 
were detailed in Alias for 
approval by the designer. 


a cylinder or a toroid, because those 
are the kinds of shapes the solid 
modeler is well-suited to.” 

The geometric forms generated in 
Unigraphics then served as place 
holders for all of the edges of the 


sculpted surfaces that would be 


built in Alias Studio (Toronto) run- 
ning on a Silicon Graphics Indigo. 
“We took the edges off the solid— 
because you can’t translate a solid 
via IGES and because the Alias soft- 
ware doesn’t understand what a sol- 
id is anyway—and brought them in- 
to Alias to start sculpting the com- 
plex surfaces. 

“When I work in Unigraphics,” 
Provost continues, “I really have to 
be a mathematician, think- 
ing about construction tol- 
erances and things like 
that. But in Alias, I get to 
be a sculptor. The whole 
concept of being able to 
drag around control ver- 
tices provides the flexibil- 
ity you can’t get in a solid 


th 
ill 


fi, 


¥ 


aa 


modeler.” 

During the surface-modeling 
process, says Provost, “the designer 
would look over my shoulder and 
say things like, ‘fatten it up a little 
bit here, flatten it here,’ and so 
forth.” Using Alias’ suite of surface- 
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evaluation tools, Provost then ana- 
lyzed the model for such factors as 
smoothness and highlights. 

The next step—incorporating the 
sculpted surfaces back into the solid 
model—‘“was the hard part,” says 
Provost. “This is because, with 
Alias, we usually use a construction 
tolerance of about 1/100th of a mil- 
limeter. Unigraphics wants about 
1/1,000,000th of a millimeter before 
it will successfully unite across a 
junction, so the surfaces are not 
nearly accurate enough coming in 
from Alias.” Consequently, the less- 
precise surfaces generated in Alias 
have to be adjusted, which can be a 
very painstaking process. 

With the Powerbook, for example, 
Provost had to measure how far off 
each junction of the surface was and 
then “haul out” Unigraphics’ tools 
for realigning edges. “The problem 
is, in realigning the edges, you 
sometimes change the shape of oth- 
er parts of the surface—the areas 
that are away from the edges,” he 
says. To assess whether such 
changes have occurred, Provost 
makes a copy of the Alias surface, 


does the edge correction on the orig- 
inal model, and compares the two 
shapes. “If it has moved too far, I 
keep working it.” Often, final de- 
signs lose some of the sculpting of 
the original version. 

An option would be to use a less- 
fussy modeler, but that would only 
delay the agony, says Provost. For 
example, he notes, “When you’re 
done with a solid in Unigraphics, 
you can typically generate a ma- 
chine tool path that bridges across 
all of the surfaces of the solid.” But, 
he says, some solid-modeling pro- 
erams allow mismatches of as much 
as 1/1000th or even 1/100th of a mil- 
limeter. Even though such discrep- 
ancies may not be visible, the fin- 
ished models are not very machin- 
able. “Basically, you have to run a 
separate tool path on every surface.” 

Crucial to the design-develop- 
ment process for the Powerbook was 
the fact that the surface and solid 
versions of the model were generat- 


ed from within the industrial design 
studio, rather than passing the re- 
sponsibility for the solid model on 
to the engineers, says Provost. 
“Once you let something out of the 
studio into the engineering commu- 
nity, there’s the chance that the fin- 
ished product won’t look like what 
you gave them.” 

For example, he says, “|The engi- 
neers] tend to be under the gun with 
toolers and such. So if we let them 
build the solids and they find that 
something doesn’t match, they’re 
likely to do whatever they have to 
do to make it go together quickly, 
and it may not be exactly what we 
wanted.” 

For the Powerbook, Provost mod- 
eled not only the exterior of the 
computer—which is usually the ex- 
tent of an industrial designer’s re- 
sponsibility—but also the interior. 
“Because the exterior is highly 
sculpted, the interior is as well. We 
usually find it works best to get as 
much into the solid as possible be- 
fore we hand it off to the engineers. 
Then they can be concerned with 
filling up the insides.” CGW 


Animation for The Next Generation 


he folks over at Paramount 
Treerision have a lot of tricks 

up their sleeves when it comes 
to creating the galactic scenes for 
Star Trek: The Next Generation. 
They use a motion-control camera 
to film a model of the Enterprise 
against bluescreen; they use digital 
matte paintings; they use practical 
sets, of course; and they use post- 
production compositing tools to put 
everything together. Occasionally, 
however, they don’t have what they 
need to create a desired effect, so 
they have to look elsewhere. 

This was the case for an episode 
of the show called “Masks,” which 
called for an ice-crystal comet to be 
vaporized by an Enterprise-emitted 
phaser beam. The producers’ objec- 
tive was to simulate a gaseous trail 
to represent the vapors being re- 
leased by the melting ice. From be- 
neath the ice layer would emerge a 
spaceship, which is actually a huge 
database—basically a giant comput- 
er chip—storing a culture that exist- 
ed millions of years ago. Several 
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For an episode of Star Trek: The Next Generation, animators at Santa Barbara Studios 


ourtesy of Paramount Television 


used particle-systems software to simulate the effect of gasses escaping from the 


melting surface of an alien comet. 


shots called for the alien ship to be 
juxtaposed with the Enterprise, 
sometimes with a beam of light join- 
ing the two. The producers deter- 
mined that computer animation 


would be the most effective means 
for creating such an effect, so they 
turned to the animation production 
capabilities of Santa Barbara Studios 
located in Santa Barbara, California, 


ALIAS 3D 


DESIGN SOFTWARE helped Apple design their 


new generation of PowerBooks in under half the usual development time, with the final 


geometry transferred directly to downstream engineering and manufacturing systems. 


“As hardware gets more “Something we always try “Without Alias, it would have 
commodity-like, the to achieve is that even been very difficult and taken 
look and feel of the when the surface Is many more models to get to 
product becomes the complex, it shouldn't look a point where we were satistied 
key to suCCEeSS, complex — It shouldn't with the design — and even 
to differentiate Apple be demanding on the then it wouldn't have been as 
from IBM and all the user. With Alias, | was able to fully accurate. Alias also allowed 
others using the latest chip. understand what was going on us to maintain control of the 
In what has become one in 3D and refine it simply by design because we were 


of the most competitive 


product categories, Alias and surfaces a quarter of a 


helped us surpass the 
design standard already 


set by the first generation the best of free-form 


of PowerBooks.” 


ROBERT BRUNNER, Director, 
Apple Computer Inc. 
Industrial Design Group 


\S 


AA eas 


able to transter the 
geometry directly to our 
Unigraphics CAD/CAM 
system. That made life 


dragging the control points 


millimeter — impossible to 
do in 2D. Alias combines 


d easier for us as well as 
and analytical modeling.” for the engineers.” 
DANIELE Del ULIIS, Designer, KEN PROVOST, CAD Sculptor, 

Apple Computer Inc. Apple Computer Inc. 
Industrial Design Group Industrial Design Group 


Alias industrial design software now starts at just $12,995. 
Call 1-800-447-ALIAS for more information or to get 
the dates of an Alias seminar nearest you. 


Give it form. Give it character. Make it real. 
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Courtesy of Paramount Television 


with whom they had worked on pre- 
vious projects. 

The animators worked closely 
with Paramount’s effects supervisor 
for the show, Ron Moore, to figure 
out logistics, such as camera angles 
and lenses, where the Enterprise 
would be in the frame relative to the 
comet, and what kind of interaction 
there would be between the two 
spaceships. To help visualize this, 
Santa Barbara Studios’ animation 
director Eric Guaglione built a sim- 
ple, low-resolution model of the En- 
terprise “so Ron wasn’t just pulling 


something out of his brain at the 
motion-control stage, when they 
shoot the real model and try to 
match up angles and so forth.” 

To create and animate the models 
of the alien comet, Santa Barbara 
Studios used Wavefront (Santa Bar- 
bara, CA) software running on a Sili- 
con Graphics workstation. Addition- 
ally, they used custom software to 
create a bumpy, irregular surface for 
the comet. “We had a bunch of little 
points in space along that terrain that 
we used to define where the geysers 
and gas would come from as the ice 
melted away,” says Guaglione. 

To simulate the effect of the es- 
Caping gasses, the animators used 
Wavetront’s particle-systems pro- 
gram called Dynamation, the code 
for which was written by Santa Bar- 
bara Studios. “Traditionally, when 
you think about particle systems, 
most people picture tons of little 
dots flying around, but we’ve got 
some techniques now that really 
soften the effect quite a bit, to make 
it smokey-looking,” says Guaglione. 
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Although creating the gaseous ef- 
fect “wasn’t necessarily the most 
difficult part of the shot, integrating 
it throughout the compositing 
process probably was, says 
Guaglione. “At any time we may 
have had up to 10 different layers of 
gas elements—geysers emerging, a 
ring of gas that comes out when the 
phaser hits the surface and then 
builds up, shooting gas from the 


area that the phaser actually hits, 
and so forth.” In the compositing 
stage—using Wavefront’s Composer 
software—the individual layers had 
to be matched in terms of position 
and appearance (color, tints, motion 
blur) to the areas of the comet with 
which they were associated. “Bal- 
ancing everything out and making it 
look as dynamic as it did was a pret- 
ty tricky process.” 

Some shots for the episode called 
for areas in which the computer ani- 
mation and special effects were to 
overlap with the filmed elements. In 
one shot, for example, the Enterprise 
was to be sandwiched between the 
comet and the gas being emitted. 
“For this, we provided [Paramount] 
with a star field to put behind the 
Enterprise [using a digital composit- 
ing system]. They provided the com- 
posited piece back to us on an Ex- 
abyte tape and we put the final va- 
por effects on top,” says Guaglione. 
Other effects were also intermingled, 
such as a phaser beam coming down 
from the Enterprise that interacted 


with the motion on the animated 
frame. “So they actually had to track 
some motion of the vaporizing ef- 
fect, then we had to match the vapor 
coming from the surface of the ice 
where the phaser hit to the phaser 
position and color.” 

In addition to the technical chal- 
lenges, the animators also faced some 
conceptual ones. One such obstacle 
was convincing the producer that the 
raw elements he was seeing in the 
rough tests were really going to come 
together. “[In the rough tests] every- 
thing was basically white and was 
composited on top of the comet sur- 
face, just to give a sense of how the 
motion was working. But because it 
wasn’t well-defined with color and 
so forth, the producer couldn’t really 
tell how it was going to look once it 
was all blended together,” says 
Guaglione. Fortunately, “once we 
showed what the compositing 
process would do to these elements, 
they didn’t have any concerns.” 

In order for producers and direc- 
tors to become comfortable with 
what is still a somewhat foreign 
process, says Guaglione, they need 
to develop this ability to previsual- 
ize effects based on the raw ele- 
ments, because, as a consequence of 
time restraints, these often provide 
the only means for glimpsing the fi- 
nal version. Fortunately, he says, 
“this is already beginning to hap- 
pen. There’s a growing acceptance 
of the technology by the [television 
and film] community as a whole.” 
With the “Masks” shots, for exam- 
ple, “even though the |comet/space- 
ship] is a unique design, [the show’s 
special-effects crew] could probably 
have built physical models if they’d 
wanted to, but they realized it 
would be easier for them in the long 
run to combine the effects with a 
computer-generated model.” 

Ultimately, all of the people in- 
volved with the episode were im- 
pressed by the results, according to 
Santa Barbara Studios’ producer 
Bruce Jones. “The particle-systems 
techniques that were utilized for the 
geysers and the melting effects real- 
ly take computer graphics to a new 
level in terms of creating an atmos- 
pheric look.” From a producer’s 
point of view, he adds, “there was a 
lot of work to do in a short amount 
of time, but we are very pleased 
with the final outcome.” —DPM 
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tching decision support software. The 
rovide BAPSS with the best system 


roe i performance and an ince leading 
rds-compliant UNIX® operating system, which resulted in 
our decision to employ Digital’s technology.’ 


David Riffelmacher, President 
Bell Atlantic Public Sector Systems 


“The system installation went very smoothly — no glitches. | 
Overall, we would say that Digital has done an outstanding job 
in their 64-bit OSF/1° implementation’ 


Jeffrey S. Jalbert, President 
JCC Consulting, Inc. 


“Digital’s unified UNIX, DEC OSF/1, is emerging as a strong 
contender in the commercial UNIX market. Oracle™ 7 for Alpha é 
AXP DEC OSF/1 in its very first quarter resulted in revenue 
_ significantly higher than Oracle expects for a new product line. 
Our results demonstrate the high quality of Oracle 7 and the 
competitiveness of DEC OSF/1 in the commercial UNIX market? 


Bonnie Crater, Director, Product Management 
Midrange Froducts BSI), Orage Corporation _ 


a “Overt the on three years, Digital has invested a ‘coneente a 
a and demiopmnent effort | in un And today, the 


“within the UNIX Operating System Market’ | 


Judith Hurwitz, President — 
Hurwitz Consulting Bree Ine. 


Momentum® product to DEC 


-OSF/1 V1.3 and run exte epsive testing. As < ieSutt, we are confident 
ay 5 ; that DEC OSF/1 is.o1 Bcuch high q ali and Pare | 
i that it will prove an nie tion to the world: commercial, 


ms on- -ctitical UNI mputing’ 
* Noe! Leca, Vice F 
er 1Or the Gain Multimédia 


Business unit 


nology To Work 


© Digital Equipment Corporation 1994. DIGITAL, the DIGITAL logo, DEC, the AXP logo and AXP. are trademarks of Digital ao 
Corporation. UNIX is a registered trademark of UNIX System Laboratories, Inc., a wholly owned subsidiary of Novell, Inc. OS 
SF/1 are registered trademarks and Open Software Foundation is a trademark of the Open Software Foundation. Oracle is a 
trademark of the Oracle Corporation. Gain Momentum is a epee ae trademark of Sybase, Inc. 
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“I Chose A Mitsubishi Monitor For The 
Same Reasons I Chose A Mitsubishi TV.” 


CAD users buy Mitsubishi monitors for the same reason 
they buy our TVs: Trust. Our full line of 17" to 21" CAD 
desktop and 29" to 42" large screen presentation monitors 
delivers the quality, renowned durability, innovation and 
overall value you expect from Mitsubishi — at an afford- 
able price. All desktop models feature exceptional s=_a0um 
performance and low emission designs. And you 
can select from a range of advanced CRT technolo- a 
fs ‘h gies including flat square and the exclusive new ee 
ee ——— Ss DiamondTron™ hybrid design. For information in 
Three year parts and labor the U.S. and Mexico, call us at 1-800-843-2515. In 
warranty on all 14"- 21" monitors. Canada, call 1-800-387-9630. For immediate product 
specifications, call Mitsubishi Qwikfax at 1-800-937-2094. 


oe 
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VISIT US AT AEC, BOOTH #449 MITSUBISHI 


DISPLAY PRODUCTS 


©1994 Mitsubishi Electronics America, Inc. DiamondTron is a trademark of Mitsubishi Electronics America, Inc. Monitor screen images produced from the following company: 
AutoDesk Inc., (AutoCAD — Release 12 for Windows). Highly Recommended CADalyst rating applies to Diamond Pro 21FS model. 
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Putting a Bug In Your Ear 


The fine art of spline modeling with Topas 


ecently, I was commissioned 
by Louisiana Public Broadcast- 
ing to create a 3D computer- 
generated character that was to be 
animated and then composited onto 
live video via traditional postpro- 
duction techniques. The character— 
a bug, named Savalot, whose job 
would be to teach grade-school chil- 
dren how to conserve energy—was 
part of a project LPB was working 
on for the Louisiana Department of 
Natural Resources (LDNR). 

I decided to create Savalot using 
Topas Professional, a modeling, ren- 
dering, and animation package from 
CrystalGraphics (Santa Clara, CA). I 
chose Topas because its spline mod- 
eling tools are powerful enough to 
create the organic, morphable shape 
I needed for this project. 

But before I set out to create 
Savalot on my PC, I modified Topas’ 
working environment so I could 
navigate more freely through the 
construction of my model. I have 
learned how easy it is to become 
confused or to get lost when trying 
to build a model in Topas’ Camera 
View, so before I began modeling for 
this project, I modified the Topas 
crystal.cfg file to my preferences. 

For instance, I like to see the 


Bryce Whiteside, an animation producer/ 
consultant doing commercial work with his 
own company, CF/X Image Inc. (Baton 
Rouge, LA), continues to provide graphics, 
animations, and effects for Louisiana Public 
Broadcasting. Contributing editor Douglas 
King, a freelance writer based in Turlock, 
California, solicited the article and provided 
editorial direction and editing assistance. 


By Bryce Whiteside 


Camera icon and the blue Drawing 
Plane icon so that when I move the 
camera, I'l] always know the loca- 
tion of the object I’m working on in 
reference to the Drawing Plane. I al- 
so find that working in centimeters 
gives me a better Reference Plane 
when I select that option under 
View/Display Options. So to modify 
the camera mode and the default 
units, I ran setup.exe, a utility in the 
main Topas directory. While in the 
main menu, I selected Camera/Cam- 
era Mode/Camera Icon and returned 
to the main menu, where I selected 
Display Options/Units/cm for cen- 
timeters. I then returned to the main 
setup menu, selected F7 to save/ex- 
it, and followed the instructions to 
save the new crystal.cfg file. 

Once this was done, I studied the 
character treatment that had been 
conceived for Savalot. Created by 
Tommy Pique—a freelance designer 
who came up with the initial design 
for Savalot—the character treatment 
consisted of multiple freeform pen- 
cil sketches which portrayed Sava- 
lot in a variety of positions, situa- 
tions, and expressions. With this 
character treatment, I could see 
what Savalot was supposed to look 
like from every angle before I creat- 
ed the character on my computer. 

After studying the character 
treatment, I set out to create Sava- 
lot’s head. Because Savalot is a car- 
toon character, I decided to create 
his mouth separately from his head. 


I felt that this would allow me to 
create a greater range of overall fa- 
cial expressions independent from 
the mouth, thereby eliminating the 
need to create several heads, all 
sporting different overall expres- 
sions but the same mouth position. I 
had also determined at this point 
that I wanted to apply a rust-colored 
metal shading to the mouth so it 
would appear darker than the phong 
shading I planned to use on the rest 
of Savalot’s body when it came time 
to light the character. Therefore I de- 
cided to create the main part of the 
mouth and the interior of the mouth 
as two separate models. 

Following is a step-by-step de- 
scription of the techniques I used to 
create the main part of Savalot’s 
mouth. I’ve highlighted these tech- 
niques because they are a good rep- 
resentation of the steps I followed to 
create the entire character. 

My first step was to customize 
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my drawing plane. To do this, I se- 
lected View/Display Options/Refer- 
ence Plane from Topas’ unified 
graphical user interface pull-down 
menu. Then, from the same sub- 
menu, I selected Grid, answered Yes 
to the snap-to-grid option, and se- 
lected Grid Size. I positioned the 
cursor by pressing the Alt key (a 
maneuver which slows the cursor at 
the 0,0,0 [x,y,z] point in the center 
of the screen) and clicked the mouse 
to get a rubber-band box for the 
“cm” unit size. At this point, I typed 
in “2” to get 2-centimeter spacing 
between grid points. I find that by 
selecting “cm” units for the refer- 
ence plane and grid, I get a much 
more comfortable drawing plane 
from which to work. 


Modeling the Mouth 

Now that I had the drawing space 
the way I liked it, I was ready to cre- 
ate the main part of the mouth and 
then lathe it into the shape I de- 
sired. To make sure the object I was 
creating would be a closed object 
(because you can’t lathe a spline ob- 
ject unless it is closed), I first select- 
ed Build/Splines/S-Polygon and 
then began creating the S-Polygon 
with the snap-to-grid mode on; I did 
this by depositing the first three 
points on the y axis, one upon the 
other, and depositing nine more 
points along a curve on the right 
side of the y axis. Then I deposited 
three S-Polygon points on the y axis, 
one upon the other, but this time to- 
ward the bottom of the screen. After 


FIGURE 1 


Snap to grid function 
turned on, with units set 
to cm (centimeters) 


End with 3 spline points => 


To ensure that the mouth object is 
closed, create the S-Polygon with the 
snap-to-grid mode on. Do this by 
depositing the first three points on the y 
axis, one upon the other, and depositing 
nine more points along a curve on the 
right side of the y axis. Then deposit 
three S-Polygon points on the y axis, 
one upon the other, this time toward the 
bottom of the screen. 
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I tapped the space bar, I had an S- 
Polygon profile that was ready to be 
S-Lathed (Figure 1). 

To begin the lathing process, I se- 
lected the S-Lathe function as well 
as my new profile under the same 
menu and sub-menu in which I cre- 
ated the S-Polygon. I was then 
prompted by the More/Less dialog 
box for the number of faces I wanted 
for my new spline object. I entered 
“20” and was then prompted for the 
axis around which the profile 
would be rotated. With the snap-to- 
erid function still on, I selected two 
points on the y axis and watched 
my base spline morph object being 
drawn. I immediately saved the ob- 
ject under Files/Basics/Objects and 
rotated it -90° along the x axis from 
the Modify/Objects/Rotate pull- 
down menu. Then I saved the object 
again under the name MTH2A.OBF. 

At this point, I had a solid spline 
polygon object whose spline control 
points I could push and pull to cre- 
ate the shape I wanted. Using the 
character treatment as a constant vi- 
sual reference, I manipulated the 
spline control points using the Mod- 
ify/Splines/S-Move Point function 
(Figures 2 and 3). 

To save time, I occasionally 
moved a group of control points 
(rather than one point at a time) by 
selecting the Shift key while in this 
mode, at which point I would be di- 
rected to draw a box around the 
points I wanted to move. To make 
sure I didn’t pick up points that ap- 
peared to be in the same plane as the 
front points but were actually at the 
back of the model, I selected Three 
View from the View/Display Options/ 


FIGURE 2 


View Mode. Because I was using the 
default camera position, Three View 
displayed a front, side, and top view 
of my object. In this way, I could se- 
lect points in one view, de-select un- 
wanted points (using the right mouse 
button), go to the view from which I 
wanted to move the points, and se- 
lect the Tab or R key. When I select- 
ed points in one view to move in an- 
other, the reselect key (the Tab or R 
key) would automatically attach 
those points to my cursor. 

For close detail work (for in- 
stance, to make the mouth curve up- 
ward), I saved the current camera 
position by selecting Camera/Cam- 
era Positions. I then moved the cam- 
era to get at the points I wanted to 
select and recalled the camera file 
from disk. At this point, I was in the 
view that I wanted to be in to move 
points, so I selected the Tab key 
(you can also use the R key) to rese- 
lect the spline control points. 

Even though Topas allows one 
level of undo (F7), I saved every sig- 
nificant change I made to the object. 
I called the files MTH2A, MTH2B, 
etc., all the way up to MTH2I. I also 
ping-ponged between the left and 
right side of the mouth, making 
symmetrical point moves with the 
erid turned on for visual reference. 

I finished the mouth and saved it 
as MTH2BASE. To animate it, I 
went through a similar exercise, re- 
naming each target morph object. 
With the new names, I built a li- 
brary of morphable mouth positions 
for Topas’ Animate/Create/Meta- 
morphosis mode. 

To create the rest of the charac- 
ter, | used the same techniques out- 
lined above—first creating a 2D S- 
Polygon, S-Lathing it, then manipu- 
lating it until it looked the way I 
wanted it to look. CGW 


FIGURE 3 


Once the mouth object has been lathed, manipulate the spline control points using 


the Modify/Splines/S-Move Point function. 


Virtual Product Development 
Engineered with Intergraph 


Ross Operating Valve Company has built a new 
manufacturing culture that joins state-of-the-art 
CAD/CAM/CAE with more than 70 years’ experience in 
pneumatic valve design and manufacturing. The result: 
virtual product development — a process that enables ROSS to 
deliver high-quality, one-of-a-kind products quickly and inexpensively. 


Computer-generated 
model of ROSS Valve's 
CTIS manifold. 


FLEXIBLE ENGINEERING 


“Intergraph’s Engineering Modeling System is a significant factor that enables us to combine 
design, manufacturing, and marketing into one holistic function,” says ROSS’s chief operating 
officer. “It allows us to use time as a competitive element. We can develop a 
unique design to customer specifications, and deliver a working prototype in 

as little as 72 hours.” 


MANUFACTURING INTEGRATION 


Intergraph CAD/CAM/CAE software brings together more engineering tasks than 
any other concurrent engineering solution available. To find out how manufac- 
turers worldwide are using integrated automation to re-engineer their product 
development processes, call 800-345-4856 and ask about our Virtual Product 
Development seminars. 
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Make Your Own CD 


Falling prices make CD-ROM recorders more appealing than 
ever for those who never seem to have enough space 


ohn Lund, a prominent San 

Francisco digital artist, uses 

more than 200GB of storage for 
his work—an investment in excess 
of $10,000 for media alone. Lund 
isn’t atypical, either. So he won’t be 
the only one cheering over some of 
the best technical news to come 
along in years for those of you work- 
ing with large files: the arrival of an 
affordable means for recording your 
own CD-ROMs. 

How affordable are these desktop 
write-once CD-ROM drives? Try 
around $6000 and plummeting, 
down from a median of $40,000 just 
a year and a half ago. Furthermore, 
the price of the uniquely gold-col- 
ored media used by these recorders 
has gone from $40 to $20 and is still 
dropping. And desktop-recorded 
CDs are playable on any standard 
CD-ROM drive. 

If price isn’t enough of a draw for 
you, there are a host of other reasons 
to consider recording your own CD- 
ROMs. Inexpensive and plentiful 
storage space means there is no need 
to risk image degradation by using 
lossy compression schemes—such 
as JPEG—to archive art and media 
libraries. 

With a CD-ROM recorder avail- 
able, you can copy applications to a 
CD, on which corruption isn’t nearly 
as big a problem as on hard drives. 
From then on, you would only have 


Ken Milburn has spent most of the last 12 years 
writing features, reviews, and columns concern- 
ing the making of digital graphics and multime- 
dia. He is also a practicing manipulator of digital 
images and author of multimedia presentations. 


By Ken Milburn 


to copy back to your hard disk the 
tools that were appropriate to a par- 
ticular job, saving precious hard- 
disk space for the work at hand. 

Additionally, those of you experi- 
menting with multimedia can test 
your work as it progresses. By burn- 
ing one CD-ROM, you can check fac- 
tors like interface ease of use, inter- 
activity, how the content plays— 
whatever questions you may 
have—before committing to volume 
mastering. 

Before you run to your dealer to 
buy the cheapest CD recorder adver- 
tised, though, there is much to con- 
sider. First, do you really need your 
own recorder? Nowadays, there are 
service bureaus in most metropoli- 
tan areas that will make a CD-ROM 


With the Philips CDD521 CD recorder 
and the appropriate authoring software, 
you can create CDs formatted to CD- 
digital audio, CD-ROM, Photo CD, CD- 
ROM XA, and CD-I specifications. 


for about $150. If you need CD- 
ROMs mostly for storing scanned 
photos, a local lab can make a 
packed Photo CD (100 images) for 
less than $100. 

If you still want your own 
recorder, the next point to consider 
is your computer; you’ll need a 
quick one with at least 8MB of RAM. 
That’s because the computer must 
maintain a steady data throughput 
to the CD-ROM recorder, or you will 
find data errors on your CD. An 
80486DX-based PC is a practical 
DOS machine, as is a Quadra. 

Additionally, you’ll need at least 
1.2GB of free hard-disk space. This 
also has to do with how the recorder 
operates: Data must be optimized, 
partitioned, and contiguously for- 
matted on your hard disk before it’s 
recorded to the CD. Most publishing 
packages (the software used in 
recording CDs) require a separate 
550MB to 650MB parti- 
tion as well. 

Some recorders come 
with a built-in hard drive, 
like JVC’s Personal ROM- 
Maker. But the hard disks 
in these recorders are of- 
ten dedicated to CD- 
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ROM testing and premastering, and 
they cost more than the drive pur- 
chased separately. If you decide to 
buy an extra hard drive, you may 
want to choose the Micropolis 
(Chatsworth, CA) Audio/Video se- 
ries of SCSI drives. These are engi- 
neered to be fast and spacious 
enough to use for non-linear video 
editing as well as recording—a dual 
purpose that could come in handy. 
Publishing software will play a 
large role in your purchasing deci- 
sion as well. This software controls 
the recorder, properly organizes and 
names files, and premasters the CD- 
ROM on your hard drive or DAT 
tape. (Premastering archives is as 
simple as designating which files 
will be copied to the CD-ROM.) 
Some version of this software 
typically comes bundled with these 
units; if you know which package 
you want, you may decide on which 
recorder to buy based on the soft- 
ware. If you’re not sure which soft- 
ware would be most appropriate at 
purchasing time, don’t worry; most 


Recorders: 


Eastman Kodak 

343 State St. 
Rochester, NY 14650 
800-242-2424 
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Yamaha 


yve Publishing Software: 


981 Ridder Park Drive 
San Jose, CA 95131 
408-437-3133 
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publishing software works with any 
recorder (though some software re- 
quires a specific version for a specif- 
ic machine). It also may make sense 
to buy the drive and the software 
separately if the physical character- 
istics of one drive are highly desir- 
able to you but it doesn’t ship with 
the software you want. 

When reviewing publishing soft- 
ware, look for a user interface that 
you can grasp. (Note: Software for 
DOS and Windows follows few inter- 
face rules.) If you need software that 
can run on a network, your choices 
are so limited that you may decide 
other features are more important. 
Additionally, if you want to run ap- 
plications or interactive titles from 
CDs, look for software that lets you 
emulate CD-ROM performance from 
a hard disk before committing to CD. 

Good publishing software also 
lets you use or ignore ISO9660 file- 


Incat Systems 

1684 Dell Ave. 
Campbell, CA 95008 
408-379-2400 
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5615 Scotts Valley Drive 
Scotts Valley, CA 95066 


17811 Mitchell Ave. 
Irvine, CA 92714 
408-727-7533 
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Philips 

4425 Arrowswest Drive 
Colorado Springs, CO 
80907 

719-593-4156 
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Pinnacle Micro 

19 Technology Drive 
Irvine, CA 92718 
800-553-7070 
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Ricoh 

3001 Orchard Pkwy. 
San Jose, CA 95134 
408-432-8800 
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Sony 

655 River Oaks Pkwy. 
San Jose, CA 95134 
800-352-7669 
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Alea Systems 

5016 Dorsey Hall Drive 
Suite 102 

Ellicott City, MD 21042 

410-995-5830 
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CD-ROM Strategies 
6 Venture, Suite 208 
Irvine, CA 92718 
714-453-1702 
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Dataware Technologies 
222 Third St., Suite 3300 
Cambridge, MA 02142 
617-621-0820 
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Digidesign 

1360 Willow Road #101 
Menlo Park, CA 94025 
415-688-0600 
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Elektroson 

21 Waterloo Ave. 
Berwyn, PA 19312 
610-695-8444 
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408-438-3100 
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Optical Media 
International 

180 Knowles Drive 
Los Gatos, CA 95030 
408-376-3511 
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Trace 

1040 East Brokaw Road 
San Jose, CA 95131 
408-437-3382 
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Young Minds 

1910 Orange Tree Lane 
Suite 300 

Redlands, CA 92375 
909-335-0581 
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naming conventions. Some will re- 
name illegal files automatically. You 
need not worry about ISO conven- 
tions if you’re just going to copy the 
CD contents back to a hard disk. But 
if you want to run a program off a 
CD-ROM, then you must have the 
appropriate file names or your com- 
puter won’t recognize the program. 

Publishing software also should 
enable you to designate the physical 
order and placement of files on the 
CD. This is crucial to optimizing CD 
performance, because it lets you 
minimize slow CD-ROM-reader 
head seeks. In general, publishing 
software that’s meant only for 
archiving won’t include this feature. 

Next, make sure you choose pub- 
lishing software that lets you write 
to as many of the CD-ROM formats 
and standards as you are likely to 
use. If you want to create titles that 
incorporate video, for example, be 
sure your software can write to the 
CD-ROM/XA format for fully lip- 
synced interleaved motion and 
sound. XA also makes it possible to 
record multiple soundtracks for a 
given visual sequence. Another for- 
mat, the new CD-V(ideo), allows for 
72 minutes of full-screen, full-reso- 
lution motion and sound from a sin- 
gle CD-ROM playing on a double- 
speed drive. 

Another question to ask is 
whether the software allows for sin- 
gle-, incremental-, or multiple-ses- 
sion recording. Most commercial 
CD-ROMs are recorded either incre- 
mentally or in a single session. In- 
cremental recording lets you add 
files to the CD at different times un- 
til the session is closed; at that 
point, the CD-ROM behaves as if it 
were recorded in a single session. 
Only single- and incremental-ses- 
sion CD-ROMs will play on older, 
non-XA-compatible CD-ROM drives. 
Multiple-session recording lets you 
archive image and sound libraries 
from different computers or sessions 
to a single disk. 

Finally, it is a great advantage to 
be able to do what is variously 
called mixed-format or hybrid 
recording; for this, you’ll need a 
Macintosh to run the publishing 
software. These interchangeable 
terms refer to recorders that can 
write CD-ROMs readable by both the 
Macintosh HFS file system and 
DOS/Windows computers. The only 


files that can’t be written in this hy- 
brid manner are executables; for 
these files, you’ll need two copies, 
one that’s Mac-compatible and one 
that’s PC-compatible. But because 
executables occupy relatively little 
space (maybe 10% of most pro- 
grams), the majority of files can be 
hybrid, conserving space and pro- 
ducing disks that work transparent- 
ly on both major platforms. 

After deciding on publishing 
software, you still have to choose a 
recorder. Although selecting as 
pricey and technologically ad- 
vanced an item as a CD-ROM 
recorder may seem difficult, it’s ac- 
tually quite easy. The major brands 
(JVC, Kodak, Philips, Ricoh, Sony, 
and Yamaha) all work as advertised. 
Additionally, they all recommend 
installing to an Adaptec SCSI 
adapter, which makes their installa- 
tion procedures easy and nearly 
identical. Most of the drives sold 
under less recognizable brand 
names are actually made by one of 
the big six listed above. 

Other recorder decisions are 
straightforward, too. For example, 


From head to toe, 


do you want to record multiple 
recordable CDs? If so, you should 
look for recorders that can be daisy- 
chained or configured as a tower. 
For example, you can synchronous- 
ly daisy-chain as many as 17 of 
Sony’s drives so they write to the 
same file at the same time. However 
if one drive crashes, they all crash. 
You can buy JVC’s drives in a tower 
configuration with as many as five 
recorders per cabinet; as many as 20 
five-disk towers can be synced to 
the same computer, too. And if one 
of these drives fails, the others keep 
on trucking. 

If a single recorder will do, the 
choices come down to price, speed, 
physical size, internal or external 
mount, and the reputation and stay- 
ing power of the manufacturer. The 
time it takes to record a full CD- 
ROM is roughly the same number of 
minutes as the capacity of the disk. 
Double-speed recorders cut that 
time in half. As you get into higher- 
speed recorders, your system be- 
comes more important, because as 
stated above, you need a computer 
that can feed the recorder informa- 


tion at sufficient speeds. Yamaha 
has a four-speed unit that can cut 
your recording time by 25%, for ex- 
ample, but you’d better have an in- 
credibly fast hard drive and 16MB of 
RAM to feed it. Because the possi- 
bility of data errors increases with 
higher recording speeds, faster units 
should give you the choice of 
recording at slower speeds. This is 
especially true on media that hasn’t 
been certified for high-speed record- 
ing. (Certified media is marked with 
a 4X logo.) 

It is strongly rumored that Sony 
will introduce a $1000 double-speed 
recorder by the middle of this sum- 
mer. Most likely, other recorder 
manufacturers will drop their prices 
as a result. You can also expect a 
wider range of publishing software, 
probably at prices that reflect the 
lower cost of recorders. (A typical 
package currently costs about 
$2000.) Also expect new drives to 
standardize on the SCSI-2 interface 
for even faster data throughput. All 
in all, it’s going to be a good year for 
artists who’ve been having bad stor- 


age days. CGW 


we cover all the motions. 
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or tracking head and body motions in 


7 


animation, biomedical, and virtual reality 
applications, Flock of Birds™ is the six 


degrees-of-freedom measurement product for you. 
With features that make your job easier- fast 
measurement rate, simultaneous tracking of up to 
29 points, fastest dynamic performance when 
tracking multiple points, no body blocking, proven 
long-range operation, free interface software. And 
now, it's also the lowest-priced magnetic tracker. 


Flock of Birds, selected by industry leaders such as 
Alias, SOFTIMAGE, and PDI for bringing human 
motions to their special effects characters, is the 
tracker to animate your next project. Call for details 
on our no cost evaluation program. 


Ascension 
Technology Corporation 


P.O. Box 527, Burlington, VT 05402, TEL (802) 860-6440 FAX (802) 860-6439 
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Three days that will Change 


Ace0 Tecunouace exposiTiO 


the way you work 


and the Way you think 


October 31-November 2, 1994 
The World Trade Center 

Boston 

Agfa invites you to its first-ever 
Agfa Technology Exposition, a 
major graphic arts and publishing 
event that lets you see the state of 
the art — and the future of the art — 
in one place. If you're a designer, 
photographer, printer, or publish- 
er, this event is for you. 

See the latest in technology. | 
See the most advanced equipment 
and breakthrough technologies 
from Agfa, a worldwide leader 

in imaging technology, film prod- 


ucts — and now four-color digital 
printing. Joined by a select group 
of companies such as Apple, 
Adobe, Aldus, Sun, Silicon 
Graphics, and IBM, Agfa will 
show you the latest in computer 
platforms, digital photography, 
imagesetting, CristalRaster™ 
screening, scanning, image 
manipulation, animation, digital 
printing, and more. 

Test the limits in Design Lab. 
For designers and photographers, 
the Exposition features Design 
Lab — a hands-on lab staffed with 
a team of designers and special- 


ists from leading companies. It’s a 
great chance to test the latest page 
layout, imaging, and digital dark- 
room software available. 

A three-track seminar program. 
A comprehensive seminar program 
with business, design and pho- 
tography, and technology tracks 


_ will give you the chance to hear 


and participate in discussions on 
the ideas driving technological 
change in the graphic arts. 

Take the next step. 

Call 800.367.9822 in North America 
to register for the conference or 
receive more information. Outside 
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North America, contact your local 
Agfa office or Agfa dealer. Call 
800.221.3531 for more information 
about travel and hotels (in New 
York, 212.532.1660). Outside North 
America, contact your local Agfa 
office, or call 1.617.439.5001, for 

all information. 


AGFA @ 


The complete picture. 


REVIEW 


Topas Pro 5.0 Holds Its Ground 


With added functionality, such as 
the ability to render refractions 
quickly, this PC-based animation 
package remains one of the best 


A Topas Professional, Crystal- 
Graphics’ program for modeling, an- 
imation, and rendering, was one of 
the first PC-based animation pack- 
ages on the market when it 
was introduced back in 1986. 
Eight years later with 5.0, 
CrystalGraphics continues to 
enhance this program, main- 
taining its place as one of the 
premier packages for anima- 
tion on the PC. 

One of the more significant 
new features in Topas 5.0 is 
the ability to render refractions 
quickly for the first time on 
your PC. Refractions simulate 
the way light refracts as it trav- 
els through solid objects. Using 
a new process, Topas produces 
photorealistic refraction effects 
without the high price of ray 
tracing an entire 3D scene. 
(Topas does not offer ray trac- 
ing as a stand-alone rendering 
option; it simply employs ray 
tracing as part of the refraction- 
mapping process.) 

Typically, ray-traced refractions 
are created by tracing every ray of 
light from the viewer into the trans- 
parent object. Then, following the 
laws of refraction, each ray of light 
is traced out of the object back into 
the 3D scene. From there it is deter- 
mined if the ray of light hits another 
object in the scene. This process is 
computationally expensive and, as 
such, time-consuming. 

Topas, on the other hand, starts 
by creating a standard cubic envi- 
ronment map for the object. Then it 
uses the ray-tracing technique, but 


WA 


instead of tracing each ray into the 
entire 3D scene, it traces each ray 
only to the environment map that 
surrounds the object. By limiting 
the ray-tracing computations, the 
process runs much faster. To the 
best of my knowledge, Topas is the 
only PC-based animation program 
offering this feature. 

This refraction-mapping tech- 


Crystal TOPAS Professional v5.0 


Files View Build Modify Materials Lighting Cameras EEYiiiric 


Create 
Edit 
Render 
YTR 


KeyFrame 


Key Object 


’ Undo Command 
., Undo KeyFrame 


The diamond on this screen illustrates i Pro's 
new photorealistic refraction effects, which are 
rendered via a refraction-mapping technique 
developed by CrystalGraphics. 


nique is not without its limitations, 
though. Technically speaking, the 
process doesn’t always produce 
flawless refractions: The closer the 
object is to a spherical shape, the 
more accurate the refraction will be; 
the less spherical the object, the less 
accurate the refraction. How much 
of an issue this is depends on you. 
Personally, I’m more concerned with 
aesthetics than technical accuracy, 
and I think the results look nice. 

The next major advance to 5.0 is 
network rendering, which lets you 
render work more quickly by dis- 
tributing tasks across a network. 


Oddly enough, the network render- 
ing system runs under Microsoft 
Windows (the main program runs 
under DOS). Topas Pro does, how- 
ever, take advantage of the Win- 
dows environment, employing an 
easy-to-understand icon-based inter- 
face. You set up the Windows soft- 
ware on your slowest PC, because it 
will not be doing any rendering it- 
self; this PC becomes the net- 
work master. Then from any 
PC on the network, you can 
submit a rendering job to the 
network master. The master 
will, in turn, look for any idle 
PCs on the network and parti- 
tion the job among them. 
Another new feature is the 
match-perspective tool; this 
helps you align 3D models 
with the perspective of exist- 
ing photographs. You create 
reference points (a simple 
click) on your 3D model and 
alignment points on the image; 
Topas automatically rotates 
and stretches the perspective 
of the model to match the 
background picture. The 
whole operation takes only a 
few seconds. To help you 
make the final image look 
more realistic, Topas has a shadow- 
catcher material attribute. To create 
a shadow, you must draw an object 
on which to attach the shadow. The 


oc eeseccccces: 


CrystalGraphics Inc. 
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problem is, you can see the object 
along with the shadow. But an ob- 
ject that has the shadow-catcher at- 
tribute assigned to it will be invisi- 
ble—only the shadows are visible. 
Thus you can create shadows for ar- 
ticles that were added to a picture, 
and as such, did not have a “natur- 
al” shadow. It’s rather straightfor- 
ward to use, too, as is the matching- 
perspective tool. By automating 
these processes, Topas makes what 
is normally a difficult task—com- 
bining a 3D model and photo into 
one realistic-looking image—an 
easy one. 

Other new features include field 
rendering, which produces ultra- 
smooth video animations, and at 
last, a CD-ROM full of textures and 
rotoscoped video images. Yes, you 
can find CDs with textures—like 
wood and wallpaper—in the stores, 
but it’s more convenient to get them 
automatically with the package. The 
rotoscoped video—which includes 
such generic footage as an explod- 
ing building—is harder to find as a 
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stand alone CD and quite handy for 
creating special effects. 

My only complaint with Topas 
is that it still uses a mediocre sys- 
tem for creating surface materials. It 
does offer some useful tools for ma- 
nipulating texture maps, but you 
can’t see how those maps will look 
wrapped on a 3D object until you’ve 
applied them to your scene and ac- 
tually rendered a sample image. 
This is incredibly time-consuming, 
and frankly, most of Topas’ com- 
petitors let you preview how the 
texture will look on a sample 
sphere. Even when adjusting the 
color, shininess, roughness, or 
transparency, all you have is a little 
color box that tries to approximate 
the object’s current coloring. I am 
not asking for Wavefront’s Interac- 
tive Photorealistic Rendering sys- 
tem on a PC, but I do think there 
should be better feedback during 


After Effects Miade Even Easier 


By revamping the interface and 
adding such features as a time- 
layout window, CoSA made its 
already fascinating program even 
better 


A The release of After Effects V 
2.0—the updated full-motion graph- 
ics, titling, video compositing, and 
special-effects program from CoSA 
(The Company of Science and Art, a 
division of Aldus)—brings a new in- 
terface and added functionality to 
this already fascinating program. 

Designed to emulate a postpro- 
duction video suite, Mac-based Af- 
ter Effects takes this concept even 
further by bringing the sophistica- 
tion and feel of an interactive video 
synthesizer to the desktop. The pro- 
gram works with and can output 
QuickTime movies; additionally, 
with this release you can import 
PICT files, Photoshop 2.5 se- 
quences, or files in any format sup- 
ported by Photoshop plug-ins. 

CoSA also updated the interface 
for this release, so now most func- 
tions are icon-based. Composition 
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creation is based ona 
layering technique. Each 
layer has three parame- 
ter groups—mask, effect, 
and properties. With a 
simple click of the 
mouse you can set key- 
frames and animate a 
group’s parameters for 
position, scale, rotation, 
or opacity. Using these 
features you can, for in- 
stance, make a video 
clip fly into a frame, ro- 
tate, and slowly become 
transparent while in- 
creasing in size 80%. 
You can draw masks to 
any size and shape, and 
you can animate and 
feather them to produce 
soft edges. Any parameter group key- 
frame may use any one of five inter- 
polation methods, including linear, 
bezier, and hold. Additionally, sep- 
arate interpolation control lets you 
edit the smoothness and rate at 
which you enter and exit the key- 
frame. With this level of control, Af- 
ter Effects can meet even the most 
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The butterfly’s path is highlighted using After 
Effects’ visible motion paths. The time layout 
window, new to version 2.0, provides access to all 
parameters applied to each video clip or still frame in 
the current composition. 


surface material creation—especial- 
ly because this program supports as 
many as 256 texture maps per ob- 
ject, something that few products 
offer on any platform. 

Overall, though, Topas is a well- 
aged 3D animation system. Many of 
its standard features show deep 
roots in production-oriented envi- 
ronments. For example, you can po- 
sition a light source by simply click- 
ing on the area on which you want 
the specular highlight to appear. 
That’s a tremendous time saver. 
Built-in effects, such as page roll 
and page turn, also serve to make 
the job of animating much easier. 
Putting its users above its ego, Crys- 
talGraphics even added support for 
Autodesk’s .FLC file format. For all 
these reasons, I continue to think of 
Topas Pro as one of the leading PC- 
based programs for animation.— 
Mike Morrison, a freelance writer 
based in San Diego and author of 
several computer graphics books, in- 
cluding Becoming a Computer Ani- 
mator (Sams Publishing). 


demanding criteria. 

Compositions can contain as 
many layers as you want, and each 
layer can contain QuickTime 
movies, image sequences, or still 
images. Multiple layers provide ac- 
cess to all edits and special effects 
for each video clip. After Effects 
produces its final output by combin- 


Not only are you looking at a building that doesn’t exist. 
You're about to ride the elevator to the 6th floor, walk across 
the boardroom and watch the city as the fog rolls in. 


Too bad this is only a magazine. Because if this page could move, you'd be seeing a 
workstation-quality, high-speed 3D graphics tool that lets you create designs right on 
your PC. You'd be seeing 3D Studio’ Release 3, animation software that provides such 
vivid walkthroughs of mechanical and architectural designs, it’s hard to believe they 


haven't already been built. @ Since it makes it easy to control both cameras and objects, 
you d not only be able to stroll across the boardroom, you'd be able to look down at the lobby as the 
elevators move up and down. Even lights can be animated with ray-traced shadows to accurately simu- 
late the shadow-play on the courtyard below. The fog? That’s just one of the countless special effects 
and backgrounds you can create. @ Of course, you don’t have to let the fact that this is a magazine keep 


you from seeing 3D Studio software. For a free demo disk, just call 1-800-879-4233 and ask for Demopack 
D256 or visit your local Authorized Autodesk Multimedia Dealer. iN d k 
Outside the 1S and Canada: fax 4150401. 8311. LAN Auto CSK. 


Special pricing available for students, faculty and schools. 
©1994 Autodesk, Inc. All rights reserved. Autodesk, the Autodesk logo, and 3D Studio are registered trademarks of Autodesk, Inc. Image provided courtesy of Panoptic Imaging (609-730-1998). Rendered in 3D Studio. 


ing however many layers you speci- 
fy. The fact that any number of com- 
positions may be loaded at the same 
time coupled with After Effects’ 
multiple undo and redo simplifies 
the creation of intricate productions 
while encouraging experimentation. 

Another outstanding attribute is 
composition nesting and its stream- 
lined complement, “compify” (spe- 
cific to After Effects, this command 
lets you quickly convert a layer into 
a new composition). These func- 


um system requirements: 
Mac Il, System 7.0, QuickTime 1.5, and 
_ 4mB of RAM. 


tions let you loop through the ren- 
dering pipeline indefinitely, adding 
effects as you go, thus producing a 
unique composition at each step. 
Composition nesting also lets you 
individually modify specific layers 
without affecting the others, all pri- 
or to final rendering. 

After Effects comes with 31 spe- 
cial effects, including sharpness, 
distortions, transitions and wipes, 
color-channel manipulations, and 
luminance and chroma keys—to 
name just a few. Each effect has up 


Tired of Slow CD 


Pioneer speeds up the play of CD- 
ROMs by introducing its 
quadruple-speed DRM-604X 


A the DRM-604X from Pioneer is 
a quadruple-speed, six-disk changer 
that is SCSI-driven and compatible 
with both IBM and Mac computers. 
With its speed and multidisk ac- 
cess, the DRM-604X should further 
boost the proliferation of CD tech- 
nology in its many forms. 
High-speed CD players are 
sometimes confusing, because their 
effect on CD content depends on as- 
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to 10 variables, any or all of which 
you can adjust to remain static or 
key to animate precisely as desired. 
You also can adjust most effect vari- 
ables, from slight changes to dra- 
matic alterations. 

For even more effects, you can 
purchase an additional effects pack, 
which expands the number of ef- 
fects to 46. Some of these effects in- 
clude ripple, mirror, twirl, and 
spherize. There’s also a channel 
menu that offers multiple methods 
of reshaping and manipulating the 
color palette of individual video 
clips. One of these—the compound 
arithmetic effect—provides 13 oper- 
ators that can be used to mathemati- 
cally combine two selected layers, 
thus producing some fascinating 
montage effects. 

When animating effects, you as- 
sign keyframes via the time-layout 
window in the same way geometric 
and mask properties are animated. 
The icon-based time-layout window 
is new to this version. One of its 
functions is a time graph, which 
provides a global, graphical display 
of your entire composition; to 
change your composition, you sim- 
ply move the icons on the graph. 
There’s also an in/out panel that lets 
you scale, stretch, and compress 
time sequences. A new smoothing 
function uses interpolation to soften 
the choppiness associated with 


Players? 


sorted factors, including whether 
you're working with a still image or 
video and what software you’re us- 
ing. Such factors will affect how 
quickly your drives operate. In gen- 
eral, though, a single-speed CD- 
ROM drive sustains a data-transfer 
rate of 150kB per second, so a 4x 
unit will boost that to 600k per sec- 
ond. Although this remains lethar- 
gic compared to the 3ms-per-second 
and higher speeds of the latest hard- 
disk drives, it’s still one of the 
fastest CD-ROM drives on the mar- 
ket today. And you can’t beat CDs 
for storing large files of images and 


scaled segments. Yet another new 
feature is motion blur, complete 
with control over the shutter angle. 

Additionally, with this version 
of After Effects, you can now work 
with proxies of your full-size im- 
ages. So if your images are of high 
resolution, you can work more 
quickly with the proxies, and After 
Effects will substitute the originals 
when compiling your final composi- 
tion. After Effects outputs finished 
video compositions (with or with- 
out sound) or frame sequences at 
variable frame rates, and at resolu- 
tions up to 4K, using a range of com- 
pression types and pixel depths to 
32-bits per pixel in both fields or 
frames. 

Documentation is well-illustrat- 
ed with tutorials for most functions. 
Also included is an addendum 
booklet, which covers advanced 
topics such as the use of alpha- 
channel masks and numerous tips 
and tricks. 

Overall, this program is so 
jammed with useful tools and out- 
standing effects that there’s simply 
no way I can do more than scratch 
the surface with such a brief look. 
Suffice it to say that After Effects is 
a robust, powerful, and inexpensive 
program for anyone who wants to 
produce unique compositions of 
moving images.—Tim Forcade, a 
CGW contributing editor and presi- 
dent of Forcade & Associates, a mul- 
tidisciplinary design and communi- 
cations firm based in Lawrence, 
Kansas. 


video. 

Keeping in mind that a 4x CD- 
ROM drive does not necessarily 
open all files in one-quarter of the 
time of a 1x unit, the Pioneer per- 
formed notably quicker than my 
Apple CD-ROM single-speed drive. 
It took the Apple CD-ROM drive 
2:32 minutes to open a 3072x2048- 
pixel Photo CD file; the Pioneer 
drive opened the same file in 1:52 
minutes. The proportional improve- 
ment was greater at what Kodak 
calls “base” resolution, which is 
768x512 pixels, about equal to 
NTSC video; it took my Apple’s CD- 


ROM drive 21 seconds to open a file 
that took 11 seconds to open on the 
Pioneer. Software also proved influ- 
ential in overall performance. The 
base-resolution files that opened in 
11 to 12 seconds under Adobe Pho- 
toshop took only 5 to 6 seconds un- 
der Kodak’s Photo CD Access Plus. 

Another point to remember: Not 
every CD-ROM title will benefit 
from increased speed. CD-ROM/XA- 
based formats, for example, are de- 
signed to run at 1x speeds when 
they combine audio and graphics 
for slide-show applications. At 
higher speeds, the interleaved audio 
may lose synchronization with the 
picture (but keep your eye on this, 
as market demand may stimulate 
improvements). 

Motion video behaves different- 
ly on CD, too. Specifically, a one- 
hour disk at 1x speed becomes a 15- 
minute disk at 4x. How problematic 
that becomes depends on your ob- 
jective: If it’s to watch feature 
movies, you’ll have interruptions 
every 15 minutes (making the con- 
venience of a multidisk changer all 
the more welcome). However rela- 
tively few titles within the corpo- 
rate or industrial video markets ex- 
ceed 15 minutes, so if you’re au- 
thoring material such as linear 
training or sales promotion, you can 
probably just enjoy the speed gains. 
Advocates of the higher speed also 
cite easier recovery from a “hic- 
cup”—caused by power fluctua- 
tions, for example—which typically 
crash or lock up slower systems. 

As for switching disks, the DRM- 
604X uses a six-disk magazine, 
which makes changing disks quick 
and easy and eliminates the need to 
physically insert separate disks each 
time you want a new one. It took me 
about 40 seconds to switch to anoth- 
er disk and open a Photo CD base 
file. But the disk-switching time will 
vary with the operator’s speed—how 


With Pioneer’s DRM-604X, you can 
load six CDs into a magazine for easy 
access to stored information while you 
work. 


well you can negotiate the various 
menus involved in selecting new 
drives and files. So I’d put the Pio- 
neer’s actual disk-switching routine 
at 20 to 30 seconds. 


The only snag I encountered in- 
volved the drivers operating under 
System 7.0. Whenever the desktop 
came into play—to switch to anoth- 
er drive, for example—my Quadra 
950 cycled through the entire six- 
disk changer, mounting and un- 
mounting each disk. Pioneer states 
this is a function of System 7.0 (ap- 
parently, there are no problems 
with System 6.0), in which all de- 
vices on the SCSI chain are 
“polled” as a matter of course. 
Whatever the cause, it’s time-con- 
suming, because it happens s-l-o-w- 
l-y. 

Happily, investigation led to a 
software utility called SuperCache, 
by Optical Access International 
(Woburn, MA; 617-937-3910), with 
numerous benefits for CD drives. It 
effectively eliminates the madden- 
ing delays of a Mac polling six CDs 
every time you budge. Snags aside, 
I think most people working with 
CD-ROMs will find the Pioneer 
DRM-604X a useful tool well worth 
the investment.—Don Sutherland, 
Sutherland Multimedia, a multime- 
dia production company in Staten 
Island, New York. 
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A/E/C Scanner Subsystem 

The Idiom 906, on display in Booth 
#1941, is a Windows-based desktop 
flatbed page scanner with automatic 
sheet feed for 10-page-per-minute office 
applications. The basic product provides 
scanning up to 84x11 inches with selec- 
table resolution up to 1200dpi; optical 
resolution is 300x600dpi, and the output 
formats are monochrome line art, 
dithered halftones, and true 256 gray 
shades. Starting from a Twain driver for 
the scanner, the Idiom software captures 
tiled compressed images, then provides 
simplified document naming and identi- 
fication for indexing. Ideal Scanners & 
Systems will also exhibit the Idiom 804, 
a self-propelled, 8%-inch wide-format, 
400dpi unit for desktop use in letter size 
and larger sheet applications. Ideal 
Scanners & Systems (Rockville, MD; 
301-468-0123). 
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A/€/C Bidding for the Best 

In Booth #1113, Numonics will display 
the BidMAT XNT digitizing tablet. Tar- 
geted at the construction-estimating in- 
dustry, the tablet is available with either 
a 30x36- or 36x48-inch active area and 
comes with a dual side-switch pen with 
click top or a 16-button cursor, a 110V or 
220V wall-mount power supply, a stan- 
dard RS-232 serial cable, and Windows 
Wintab Standard, AutoCAD Release 12 
ADI, and Microsoft Mouse drivers. A 
menu storage slot is available to store 
third-party software menus inside the 
controller housing. Numonics Corp. 
(Montgomeryville, PA; 215-362-2766). 
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A/E/C Small-Footprint Tablet 

In Booth #870, Kurta will demonstrate 
the XGT, a 6x8-inch graphics tablet with 
cordless pressure pen. Available in a se- 
rial version for IBM PCs and compatibles 
and Sun workstations as well as an ADB 


version for the Macintosh, the XGT is 
fully compatible with Windows and is 
Wintab-compliant. Less than '%-inch 
thick and weighing about 1% pounds, the 
XGT lies flat on the user’s desk and pro- 
vides a tool for laptop sketching and 
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Product Preview 
A/E/C SYSTEMS '94 


The annual A/E/C Systems show will be 
held June 21 through 23 in Washington, 
DC. For more information, 
call 203-666-6097. 


drawing. It also includes screen and 
tablet scaling. Kurta Corp. (Phoenix, AZ; 
602-276-5533). 
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A/é/C Driven to Precision 


A precise drive mechanism for Vidar’s 
TruScan 500 and TruScan 800 scanning 
systems will be on display in Booth 
#1907. According to Vidar, the mecha- 
nism—which handles documents from 
A to E size with + 0.1% accuracy—com- 
prises a pair of steel-shafted rollers and 
36 independently sprung compression 
wheels. Vidar will also display a new 
version of its AC20-2 Aperture Card 
Scanner. Besides improved geometric ac- 
curacy and throughput, this version also 
adds an integrated RISC processor which 
controls all image compression and ma- 
nipulation within the scanner. Vidar 
Systems Corp. (Herndon, VA; 800-471- 
SCAN). 
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A/€E/C Plain-Paper Plotters 

In Booth #633, Mutoh will introduce a 
line of wide-format plotters utilizing 
LED electrophotographic technology. 
The LD-2000 Series, which includes the 
LD-2001 ($19,995), LD-2002 ($23,995), 
and LD-2003 ($28,995), can plot 3.1 D- 
size images per minute on plain paper 
and is targeted to medium- and large- 
plot volume users. The print engine fea- 
tures 400dpi LED array print heads and 
boasts a plotting speed of 1.98 inches per 
second. The LD-2000 Series is compati- 
ble with HP-GL, HP-GL/2, CalComp 
906/907, CALS CCITT Group 4-Type 1, 
and TIFF G3/G4 formats and comes with 
an ADI and a Windows driver. All mod- 
els feature a dual-media-roll capability. 
Mutoh America (Mt. Prospect, IL; 708- 
952-8880). 
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A/€/C Flexible Printing 

In Booth #1525, Insight Development 
will introduce two new products. The 
Windows version of its RenderPrint soft- 
ware produces photorealistic 3D images 
on any printer from any graphics appli- 
cation. It converts to and from most pop- 
ular graphics file formats, including 
BMP, GIF, JPEG, PCX, TIFF, and TGA, 
and it runs as a Windows system printer 
providing instant access to more than 
1200 enhanced graphics printer drivers 
and raster plotter drivers in addition to 
the standard Windows drivers. The com- 
pany is also introducing PrintAPlot Pro 
4.1 plotter emulation software and a suite 
of graphics printer drivers. PrintAPlot us- 
es its own AutoCAD ADI driver to let 
users plot to more than 1200 printers in- 
side AutoCAD. In addition, it adds HP- 
RTL plotters, which include Hewlett- 
Packard DesignJets and NovajJet plotters 
from Encad. Insight Development Corp. 
(San Ramon, CA; 510-244-2000). 
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A/€/C Dealing with Documents 
In Booth #413 Océ will exhibit docu- 
ment handling, creation, and distribu- 
tion equipment including direct imaging 
plotters, digital scanners, and large-for- 
mat LED plotters. The Océ 9055 series of 
direct thermal plotters offer high-speed, 
high-quality raster plots for decentral- 
ized, low-volume CAD environments. 
The Océ 6035 and 6045 are E/AO-format 
monochrome scanners that automatical- 
ly digitize paper drawings. The compa- 
ny’s 9500 series of advanced plain-paper 
digital copiers and plotters are equipped 
to manage the reprographic process from 
design to distribution. Océ-Bruning (Itas- 
ca, IL; 708-351-2900). 
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A/€/C Modular Plotter 

K+E Imaging will exhibit the HR324, a 
D-size, 400dpi LED electrophotographic 
plotter, in Booth #1347. The basic unit 
accepts a range of standard data formats 
in addition to various compressed raster 
data. It features an embedded controller 
which eliminates the need for an exter- 
nal workstation, terminal, or other de- 
vice and supports a variety of formats, 
including CALS 1, CALS 2, and TIFF. 
The HR324’s paper-handling capability 
includes a two-roll automatic feed unit, 
which features automatic media switch- 
over and can plot on bond, vellum, and 
film. K+E Imaging Systems (Johnson 
City, NY; 607-798-8530). 
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A/E/C Replaceable Cartridges 


Koh-I-Noor will demonstrate a low-cost, 
replaceable cartridge ink-jet system for 
use on Hewlett-Packard DeskJet- and De- 
signJet-style printers in Booth #724. The 
Rapidoplot Replaceable Cartridge Inkjet 


System, which reportedly saves users 
more than 30% over fully disposable 
cartridges, is available in two versions. 
The starter kit contains one electronics 
module plus three replacement ink car- 
tridges. The refill kit contains two re- 
placement ink cartridges for use with the 
electronics module obtained in the 
starter kit. Koh-I-Noor Inc. (Bloomsbury, 
NJ; 908-479-4124). 
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A/E/C Plotters Galore 


In Booth #729, Summagraphics will 
demonstrate its HiPlot pen plotters, HI 
JetPro inkjet plotters, the DMP-160 series 
of multipen D- and E-size plotters, and 
the DMP-60S single-pen D- and E-size 
plotters. The company will also demon- 
strate the SummaChrome Imaging Sys- 
tem, which it says is the first thermal 
wax transfer printer for large formats, 
along with several of its best-selling digi- 
tizer tablets. Summagraphics Corp. 
(Austin, TX; 512-853-0900). 
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A/E/C Master of Drawings 

In Booth #113, CalComp will introduce 
two E-size plotters: the DrawingMaster 
600 and 800. These newest members of 
CalComp’s DrawingMaster family of di- 
rect imaging plotters offer resolutions of 
600dpi and 800dpi, respectively. Also 
on display will be the TechJet Designer 
D- and E-size bubble-jet plotters, the 
TechJet Personal B-size printer, the Solus 
4 D-size LED plotter, and the DesignMate 
Model 3036 E-size pen plotter. CalComp 
will also demonstrate its 68000 Series of 
wide-format color electrostatic plotters 
and its CCL 600 B-size laser printer. Cal- 
Comp (Anaheim, CA; 800-932-1212). 
CIRCLE 176 ON INFORMATION CARD 


A/€/C Plotter Support 


Staedtler will present its full range of 
plotter tools and accessories in Booth 
#424. Among them will be the new 
Sprint HPC Plotter Pen, a disposable liq- 
uid-ink pen that provides consistent, 
well-defined, high-contrast line quality 
at plotting speeds of up to approximate- 
ly 500mm per second. The Sprint HPC 
Plotter Pen fits the most popular 
Hewlett-Packard plotters, including 
those that use the Hewlett-Packard con- 
figuration. Steadtler Inc. (Chatsworth, 
CA; 818-882-6000). 
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A/€/C RenderStar’s Latest 

In Booth #2011, RenderStar will an- 
nounce a new visualization and anima- 
tion program that features “ray-tracing” 
image quality, auto reflection, and mate- 
rial editing. Fully integrated with Auto- 


CAD, the software includes an extensive 
predefined material library and a cities 
database for automatic shadow studies 
of a design. It also includes enhanced ca- 
pabilities for walkthrough and fly-by an- 
imation. RenderStar Technology BV 
(Amsterdam, The Netherlands; 31-20- 
622-4480). 
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A/E/C Ketiv Expands 


In Booth #1718, Ketiv will announce 
four new releases of its ARCHT architec- 
tural software for AutoCAD Release 12. 
In addition, the company will showcase 
its ARE-24 rendering software for use in- 
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side AutoCAD Release 12. Now available 
for Hewlett-Packard, Sun, and SGI work- 
stations, this $795 program is a full-fea- 
tured rendering and animation add-on 
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for either architectural, civil, or mechan- 
ical use. Ketiv Technologies Inc. (Port- 
land, OR; 800-458-0690). 
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A/E/C 3D Buildings 


Eclipse will demonstrate Facade 2.5, its 
face-based 3D building modeler, in 
Booth #1803. This latest release includes 
several new features and offers increased 
speed and ease of use over version 2.0. 
Facade runs inside AutoCAD Release 12 
for DOS or Windows and is compatible 
with other AutoCAD add-on software as 
well as most PC-based rendering and an- 
imation programs. Eclipse will also 
demonstrate the latest versions in its 
family of plot-spooling software— 
Plump, Plump-Rx, and Plump Profes- 
sional—as well as its Architectural Pow- 
er Tools architectural design and draft- 
ing system. Eclipse Software Inc. 
(Bellingham, WA; 206-676-6175). 
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A/E/C On the Road 

In Booth #1726, Schreiber will introduce 
QuickRoads and Spatial Explorer. 
QuickRoads, a PC-based design and 
earthworks program that runs directly 
inside AutoCAD Releases 12 and 12 
with Windows, includes specific appli- 
cations for the civil, transportation, and 
surveying disciplines and incorporates 
hundreds of tools for enhanced design, 
mapping, and automated drafting. Spa- 
tial Explorer is a cost-effective tool for 
visualizing and plotting complex 3D 
spatial data within AutoCAD. Users can 
construct 2D and 3D cross sections, 
fence diagrams, block models, and 3D 
wellbore diagrams. Schreiber Instru- 
ments Inc. (Denver; 303-759-1024). 
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A/E/C Architectural Ideas 

In Booth #146, IdeaGraphix will display 
a suite of AEC/FM software for use in In- 
tergraph’s MicroStation CAD environ- 
ment. The Version Five suite includes 
two architectural and facilities-manage- 
ment applications—MicroArchitect and 
MicroArchitect Lite—as well as Land- 
scape DesignWare (a site-development 
package) and two dedicated engineering 
applications: HVAC, for mechanical use, 
and Pipeplus, a 3D process piping design 
tool. Additional products in the suite in- 
clude QuickCell, a MicroStation cell util- 
ity; CAD Task Manager, a user-definable 
project and task tracker; and the Space 
Utilization and Management System, a 
lease-management application. Idea- 
Graphix (Atlanta; 404-352-5110). 
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A/E/C Star Products 


BAGH Technologies will display in 
Booth #343 a series of products from 
Star, a CADD developer based in Europe. 
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Star Archi includes modules for de- 
sign/production, quantities/costing, ter- 
rain, interactive visualization, vegeta- 
tion, and facilities management. Star 
Carto simultaneously processes vector, 
raster, and alphanumeric data and fea- 
tures a 3D point database, no limits in 
database size, and a complete set of tools 
for data capture, management, and pro- 
duction. Star Techno (FM) combines the 
CADD technology of Star Archi with the 
relational database capabilities of Star 
Carto. It can use a 3D model, a 2D plan, 
or a scanned drawing to represent the fa- 
cility to be managed. BAGH Technolo- 
gies (Montreal; 514-273-0522). 
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A/E/C Intergraph Integration 

CADCentre will display in Booth #355 
an off-the-shelf product intended to 
bridge the gap between PDMS and Inter- 
graph’s MicroStation plant design soft- 
ware. ImPLANT-I takes design files cre- 
ated by MicroStation and converts them 
for use in PDMS and Review. Intergraph 
users can integrate their design data with 
the sophisticated database and 3D mod- 


eling facilities of PDMS, then walk 
through their model with Review. CAD- 
Centre Inc. (Houston; 713-977-1225). 
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A/E/C Updated Cadpipe 


International Software Systems will 
demonstrate version 3.1 of its Cadpipe 
P&ID, Cadpipe Ortho, and Cadpipe ISO 
modules in Booth #1433. The company 
has enhanced the P&ID module to auto- 
matically update valve size tags and line 
numbers; it also now includes intelligent 
nozzles and lets users automatically di- 
rect flow arrows, update title block revi- 
sions, and access the Undo command 
from the menu. In addition, the equip- 
ment number has increased from 10 to 
15 characters. Meanwhile, the Ortho and 
ISO modules now include a generic at- 
tribute for bill of materials flexibility, an 
edit text ISOplane command, and en- 
hanced valve dimensioning. In addition, 
items are automatically updated to rout- 


ing line designation. International Soft- 
ware Systems Inc. (Calgary, Alberta; 403- 
233-2520). 
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A/E/C ArchiCAD for Windows 
In Booth #349, Graphisoft will demon- 
strate ArchiCAD for Windows, a 2D/3D 
program for architects and builders that 
features an integrated database which 
generates construction documents, ele- 
vations, 3D sections, bills of materials, 
renderings, and animations and includes 
a parametric, customizable object li- 
brary. According to Graphisoft, Archi- 
CAD for Windows retains all of the func- 
tions, power, and intuitive graphical in- 
terface features of the Mac version. 
Graphisoft US (South San Francisco; 
415-737-8665). 
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A/E/C Desktop Solutions 


In Booth #113, Intergraph will introduce 
The AEC Desktop, an environment that 
enables architects, facilities managers, 
and civil engineers to use both CAD and 
business applications on a single Intel- 
based workstation. According to Inter- 
graph, an engineer can combine Inter- 
graph’s InXpress or InRoads civil engi- 
neering applications with off-the-shelf 
personal productivity tools such as word 
processing, spreadsheets, and electronic 
mail. All AEC applications available on 
Microsoft Windows NT are part of The 
AEC Desktop. Intergraph Corp. 
(Huntsville, AL; 205-730-2000). 
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A/E/C Cat Translator 

In Booth #1903, Decision Graphics will 
demonstrate Cats 4, an intelligent Auto- 
CAD/MicroStation translator that lets 
users convert 2D and 3D files bidirec- 
tionally between the two systems and 
lets users choose to translate to/from 
DWG or DXF. Cats 4 utilizes DGI’s rule- 
based syntax, which enables users to 
customize processing to meet strict proj- 
ect requirements. Translation options 
can be selected based on the characteris- 
tics of each entity as it is translated. Op- 
tions include cell or block name, color, 
class, entity type, font, graphics group, 
text justification, level, layer, line type, 
and weight—alone or in combination. 
Decision Graphics Inc. (Huntsville, AL; 
205-837-7710). 
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A/E/C Plant Design 


Applications Development Inc. will fea- 
ture an array of products and product 
enhancements for its AutoCAD- and Mi- 
croStation-based piping, electrical, and 
structural design packages in Booths 
#114 and #1925. New features for Pro- 
Pipe 12.1 ADS include a ductile iron- 
flanged module and international lan- 


guage prompts and messages. New Auto- 
CAD-based products include Pro-ISO 
12.1 ADS and Pro-ELEC 12.1 ADS. New 
products for the Omni-Series include 
Omni Pipe 5.0, Omni-ISO 5.0, Omni- 
Equip 5.0, and Omni Flow 5.0. Applica- 
tions Development Inc. (Metairie, LA; 
504-835-1627). 
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A/E/C Rasterware for Windows 


Image Systems Technology will present 
its entire Windows product line in Booth 
#2025. ViewBase for Windows is a mod- 
ular software solution for finding, view- 
ing, redlining, and plotting scanned en- 
gineering drawings, AutoCAD files, and 
hybrid raster/vector files. CAD Overlay 
ESP for Windows can display raster da- 
ta, convert a drawing completely to Au- 
toCAD, change or clean up the scanned 
image, and plot hybrid raster/vector 
drawings from within AutoCAD. RASta- 
tion Edit is an engineering drawing edi- 
tor, while RAStation R2V is an automat- 
ic vectorizer that converts all or part of 
engineering-size raster images, captured 
by a document scanner, into CAD vector 
drawings. The company will also 
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demonstrate its CAD Overlay GSX for 
Windows software, which now includes 
new modules for rubber-sheeting and 
hybrid plotting applications. Image Sys- 
tems Technology Inc. (Troy, NY; 518- 
283-8783). 
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A/€/C Faster MiniCad 

In Booth #651, Graphsoft will display 
MiniCad 5, a $795 program which it has 
optimized for Apple’s Power Macintosh. 
New features in MiniCad 5 include cus- 
tomizable menus and palettes, balloon 
help, and three integrated modules spe- 
cialized by profession—one for archi- 
tects, one for mechanical engineers, and 
one for designers. The product also 
comes with a Claris CAD transition 
package for users of the recently discon- 
tinued Claris CAD. In addition, a new 
programming kit, called Graphsoft SDK 
($125), is now available as an add-on to 
MiniCad 5. Graphsoft (Columbia, MD; 
410-290-5114). 
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A/E/C Windows Raster Editing 
GTX will demonstrate the GTXRaster 
CAD Series for Windows in Booth 
#2033. This program combines automat- 
ic raster-to-vector conversion and hybrid 
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editing with full compatibility with Au- 
toCAD for Windows. It features dialog 
boxes, pop-up menus, and pull-down 
menus in a mouse-oriented point-and- 
click configuration as well as a floating 
tool box icon palette which features the 
program’s most commonly used func- 
tions. Other Windows features include 
full compliance with Clipboard opera- 
tions to other Windows programs, true 
hybrid plotting allowing output in either 
raster or vector format, Hypertext Link 
Help functionality, and support for all 
Windows devices and peripherals. Price: 
$1995. GTX Corp. (Phoenix, AZ; 602- 
224-8700). 
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A/E/C Collaborative Design 


Enhancing the design process through 
digital media and visualization will be 
the theme for Silicon Graphics’ booth 
(#457), which will showcase its recently 
completed port of Intergraph’s MicroSta- 
tion on the Indy system. Other high- 
lights include a hands-on collaboration 
tutorium that uses SGI’s InPerson desk- 
top conferencing software, Showcase 
presentation package, and MediaMail 
digital media electronic mail package. 
Additional third-party software will be 
featured on the company’s Indigo2 work- 
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in the following 
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stations. Also, Division Inc. will demon- 
strate a flythrough building review on a 
Silicon Graphics Onyx supercomputer. 
Silicon Graphics Inc. (Mountain View, 
CA; 800 960-1980). 
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A/E/C Turbo-Charged AutoCAD 


In Booth #1911, Panacea will exhibit 
Version 2 of its TurboDLD family of soft- 
ware-only AutoCAD accelerators. This 
version represents the merger of 
Panacea’s TurboDLD v1.0 software and 
the competitive MACH-12 product line 
Panacea purchased last year, along with 
some new technology. Reportedly twice 
as fast as Panacea’s version 1.0 products, 
the Version 2 products are designed to 
accelerate AutoCAD pans, zooms, and 
redraws. Several levels of TurboDLD are 
currently available, ranging from Tur- 
boDLD Lite to the full-featured Tur- 
boDLD Deluxe. Panacea Inc. (London- 
derry, NH; 603-437-5022). 
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A/E/C Autodesk Delivers 


Autodesk will exhibit a number of prod- 
ucts in Booth #1717. These include Au- 
toVision for Windows, a still-rendering 
application with photorealistic image 
quality that operates within AutoCAD 
Release 12 for Windows; AutoSketch Re- 
lease 2.0 for Windows, a 2D CAD-based 
precision drawing package; AutoCAD LT 
for Windows, a low-cost Windows-based 
CAD package offering a range of 2D and 
basic 3D drafting capabilities; and the 
AutoCAD Data Extension (ADE), an ex- 
tension tool that enables AutoCAD users 
to access drawings across multiple files 
and associated databases. Autodesk Inc. 
(Sausalito, CA; 415-332-2344). 
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A/E/C Visions of Reality 
Visual Software will demonstrate in Dig- 
ital’s booth (#421) Visual Reality for 
Windows, a ’486-based product that pro- 
vides the tools to create photorealistic 
3D images, animations, and scenes. Vi- 
sual Reality includes five software pro- 
grams (RenderizeLive, Visual Model, Vi- 
sual Image, Visual Font, and Visual Play- 
er) that work together and two CDs of 
clip art and textures (Visual 3D ClipArt 
v.3 and ImageCels Textures and Materi- 
als). Visual Software Inc. (Woodland 
Hills, CA; 818-593-3500). 
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A/E/C Creating in 3D Space 

In Booth #1653, Caligari Corp. will 
demonstrate trueSpace for Windows, a 
PC application that integrates 3D model- 
ing, rendering, and broadcast-quality an- 
imation within a natural interface. Users 
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can work in 3D perspective space, ma- 
nipulate objects directly, and interact in 
real time. Users can also create slide- 
ready illustrations, animations for video 
output, and 3D objects for multimedia 
presentations. trueSpace incorporates 
modeling features such as freeform de- 
formation and point editing, enabling 
users to twist, bend, and mold simple 
shapes such as cylinders and spheres in- 
to sophisticated, organic objects. Caligari 
Corp. (Mountain View, CA; 415-390- 
9600). 
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Depth Perception 

addDepth for Windows, from Ray 
Dream, enables users to add 3D graphics, 
either from scratch or from imported 
clip art and illustrations, to all types of 
business communications. With add- 


Depth for Windows, Ray Dream intro- 
duces the addDepth Wizard, a graphics 
assistant that fully automates the cre- 
ation of 3D graphics. Users can choose 
from dozens of professionally designed 
3D graphics templates; additional fea- 
tures include a virtual trackball, inter- 
ruptible full-color preview, and precise 
control over perspective angle, format- 
ting styles, and shading effects and col- 
ors. Ray Dream Inc. (Mountain View, 
CA; 415-960-0768). 
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A/E/C Apple Power 
The new Power Macintosh models (the 
6100/60, 7100/66, and 8100/80) will be 
among the products on display in Ap- 
ple’s booth (#441). According to Apple, 


these computers offer the power of 
workstations, the affordability of main- 
stream personal computers, and the abil- 
ity to run applications for Mac, MS-DOS, 
and Microsoft Windows. Other products 
to be on display include the Newton 
MessagePad 110 personal digital assis- 
tant, the Newton Connection Kit v. 2.0 
for the Mac, the Multiple Scan 20 dis- 
play, and the QuickTake 100 24-bit color 
digital camera. Apple Computer Inc. 
(Campbell, CA; 408-996-1010.) 
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Revolutionary Video Editing 
Radius’ Video Vision Telecast is a pro- 
duction-level digital-video solution for 
the Macintosh. Featuring broadcast-qual- 
ity output and 16-bit audio, Video Vision 
Telecast includes Betacam input and 
output in a rack-mountable system that 
meets both RS170-A and CCIR 624-4 
specifications for broadcast video. It also 
features two NuBus connector boards 
and a 19-inch rack-mountable control 
box that delivers 30-frame, 60-field full- 
motion video capture and playback, full 
genlock capability, and SMPTE time 
code for both audio and video. Addition- 
ally, Video Vision Telecast provides 
NTSC, PAL, and SECAM support. Ra- 
dius Inc. (San Jose, CA; 408-434-1010). 
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A/E/C The Layered Look 

In Booth #963, DC Interface will intro- 
duce DCI, an all-discipline AutoCAD- 
based layering program that uses color- 
coding to simplify users’ drawing and in- 
terdiscipline coordination on all projects. 
DCI addresses multiple construction con- 
tracts, phases, and design firms, without 
affecting the user’s custom menu or filing 
system. And, through the use of 10,000+ 
scripts and subscripts, DCI color-codes 
drawings for easy, logical viewing, check- 
ing, and coordination. DCI costs $499. 
DC Interface (Seattle; 206-760-8147). 
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A/E/C Windows With a View 


Advanced Technology Center will 
demonstrate in Booth #2033 version 2.0 
of ForView, a Windows-based view-only 
application that lets users open and view 
multiple drawings at the same time. ATC 
will also showcase its ForWare family of 
Unix-based Engineering Drawing Man- 
agement programs, which let users man- 
age paper engineering drawings being 
converted to electronic images. The For- 
Ware products are an integrated family 
of six modules with a common GUI. Ad- 
vanced Technology Center (Laguna 
Hills, CA; 714-583-9119). 
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A/E/C Custom Maps for ADE 


American Digital Cartography will display 
in Booth #1629 a redesigned version of its 
DLG, Etak, and Tiger maps, which can 
now be used with Autodesk Data Exten- 
sion (ADE). Map features are custom- 
processed with ADE links to external data- 
base files. All boundaries are drawn as 
closed polygons, each with its own ADE 
link. Area landmarks (lakes, parks, mili- 
tary areas, rivers) are hatched for enhanced 
appearance. American Digital Cartography 
Inc. (Appleton, WI; 414-733-6678). 
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Removable Cartridges 

Designed for storage-hungry applications 
such as multimedia is a series of high- 
performance 2'-inch disk drives and 
85.9MB removable Personal Data Car- 
tridges (PDCs). According to manufac- 
turer Avatar Systems, a single PDC stores 
up to 80 times more data than a conven- 
tional floppy disk. Avatar Systems (Mil- 
pitas, CA; 408-321-0110). 
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A/E/C Managing AutoCAD 

Cyco will demonstrate AutoManager 
WorkFlow 3.1 for Windows in Booth 
#2123. This document management sys- 
tem features a local “document server” 


Vistapro CD includes Ma epath Flight 
Director & Vistamorph (for advanced 
“animation techniques), thousands of 
landscapes to explore (includes most 
of Mars!), examples and more! 
Retail Price: $149.95 


| + Realistic fractal texturing adds amaz- 
le Ae ing detail to your renderings! = 

Based on data from the US Geological 
d Surveys and NASA. 
© Generate left and right i images for 
— 3-Ddevices. 
trees, » Export landscapes as DXF objects - 
for use with 3-D Studio and other 

- programs! a 


ne sy Sil 800-829-8754 o 
c. FAX 805-781-2259 toda 
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along with file-viewing capabilities that 
help users manage the various docu- 
ments and technical data encountered in 
the technical design environment. In ad- 
dition to AutoCAD files, AM-WorkFlow 
also views and manages Generic CADD 
and MicroStation files as well as many 
raster and text file formats. Cyco Interna- 
tional (Atlanta; 404-634-3302). 
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A/€E/C FM in Windows 

In Booth #1711, Archibus will demon- 
strate a Windows version of FIMS, its fa- 
cilities information management system. 
This multimedia presentation tool is de- 
signed to provide facilities executives 
with fast, easy, and targeted access to in- 
formation. FIMS works with all types of 
image files, including AutoCAD draw- 
ings and slides, bit maps, and PCX pic- 
ture files. The product also enables users 
to access “live” data in the database. 
Archibus Inc. (Boston; 617-482-2299). 
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A/E/C A Gem of a Monitor 


splay y 
At the core of the new 21-inch Diamond 
Pro 21T, which will be introduced by 


TODAY: 


Mitsubishi Electronics America Inc. in 
Booth #449, is the DiamondTron CRT. 
According to the company, this hybrid 
tube combines a vertically flat, square- 
cornered, cylindrical face plate with an 
aperture-grille mask design and Mit- 
subishi’s proprietary NX-DBF electron 
gun to provide exceptional center-to-cor- 
ner focus and superior edge-to-edge pix- 


el delineation accuracy. An additional 
benefit is a more compact enclosure size. 
The monitor also showcases Mitsubishi's 
new Diamond Control for Windows on- 
screen user adjustment software. Mit- 
subishi Electronics America Inc. (Cy- 
press, CA; 800-843-2515). 
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Professional i | 
Design J 
Engineers 
and 
Graphic 
Artists 


FREE catatoc 


Of Computer Graphics Work Stations 


WRITE OR CALL 


1-800-447-225/ 


THIS COMPLETE LINE of System Furniture is 
designed for CAD/CAM users. Ergonomic design for 
operator comfort, solid durable construction for lasting 
professional use. Accommodates major brands of 
computer and electronic equipment. 


THE WINSTED CORPORATION 
10901 Hampshire Avenue So. ¢ Minneapolis, MN 55438 


FAX: 612-944-1546 


Preferred by Professionals Worldwide 
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Take Of! with Shapiro 3D Models™ er Raecues 


Simply the best 3D Models for your money arget your direct mail offering 

by selecting from CGW’s 62,000+ 
high tech buyers. These are the 
professionals with high-dollar buying 


power for your product or service. 


Use one or more of the many available 
selections to pinpoint mail to only those 


J prospects who meet your exacting criteria. 


Perfect for catalogs, new product literature, 
and seminars. 


eid A general collection 
of aircraft, trucks, trailers, 


trains, etc. on an ISO 9660 CD 


with textures! Only $299.00 
Modern U.S. Fighters: BWEiEte(- 


Plus S&H 
June 17 Hl, MED & LOW RES 
versions of F-14, F-15, F-16, 
F-18 & F-117 on an ISO 9660 CD 
with textures. $399.00! 


Call 800-962-4669, (FAX 918-831-9497) to 
have full information faxed or sent to you. 


COMPUTER 


2. Shapiro Entertainment 
3600 Bee Caves Road 
Suite 200 
Austin, Texas 78746 


(512) 328-1454 


MODELING * ANIMATION * MULTIMEDIA 


1421 South Sheridan 
Tulsa, OK 74112 
Fax (512) 328-1455 
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@CrsePace- 


3-D MODELER 


as sen 4 - | 3-D digitizing as fast 
640 x 480 at 30 Frames Per Second [a mince —~. and easy as you always 
b1795 us ‘s = — be | | | knew it should be. 


Grab and £ . 
Save i NN “Ss Make the 3-D models 


Individual a — you want, the way 
Frames : > you want. 


Supports 
Solaris® 2.x _ a =... 
SunOS 4.1.x 4 iis SS 


B SLOTS ewer res HT Single-Slot 
 Uahilatenenainett nang ee treng | SBus Card Supports most 3-D formats. 


1 at 


Macintosh® and 
Windows™ compatible. 


Q mo ee re er er ee ee ee ee fj ., 


Mira Imaging, Inc. 
Toll-free (800) 950-6472 LANGO imeging- 
or (801) 466-4641 


Visual Information Technologies Inc. : FAX (801) 466-4699 
u 3460 L ive + Ste. : e 
i) VITec Htnks Soy sonal te Pee oe ee i ae 2257 South 1100 East, Suite 1A Salt Lake City, Utah 84106 
Fax: 214-867-4489 + Email: rasterflex-info @ vitec.com 
VITec Europe Ltd. 44 (0) 256 330030 + Fax: 44 (0) 256 816978 
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Drawings on Demand! 
_ ~~] All your drawings on-line now with 
Inspire Optical Libraries. Fully automated 
systems give you immediate access 
gigabytes of data. Customer proven 
effective storage solutions for CAD/CAM, 
data acquisition, imaging, graphics and 
scientific analysis applications. Open 
systems approach ensures: 
¢ Seamless integration 
¢ Compatibility with existing 

applications 
¢ Assured access to data in the future 
¢ Ability to share files with other 

standard, stand-alone systems 


Call for details 1-800-849-2611 


ALPHATRONIX™ 


CGW 6/94 
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FREE PROGRAMS 


Accurate, Ready To 


That's right! Now you can free your 
| software from those troublesome 
hardware locks. Dont buy a new 
program because ag wont replace 
your lost or stolen hardware lock. 


Our SAFEKEY software programs are 
guaranteed to UNLOCK the following: 


TOPAS RIO PANORAMA 
INSCRIBER + LUMENA 8D-STUDIO 
IMAGEPAINT D.G.S. VISTA TIPS 
LOGO EDITOR AXA & MORE 


UNLOCK CAD PROGRAMS 100 


SURFCAM-4 = CADKEY TANGO PRO 
PADS PERFORM EZCAM  MASTERCAM 
MICROSTATION SMARTCAM & MORE 


from $300 plus S&H 
Unlock HI-RES QFX or QTV for $125 
O—-x NEW -x—0 

| We now unlock ANY program using 
Rainbow Technologies Inc. locks 
including the Sentinel Super Pro! 


PROTECT YOUR INVESTMENT TODAY 


ELECTROSTATIC - LASER - THERMAL 
INKJET - PENCIL - SCANNERS 


ts ‘ie 


Licensed 
t 


re) 
Export 


(A eackano 


MUTOH 


| preg (609) 390-2799 eee Chom TTA 
— | te = (609) 300-3750 FAX ae sie ge aaa i NUMONICS 
STIMAGINE THAT} eee 


1 EVERGREEN DR., SEAVILLE. NJ 08230 & digital resources ine. 


y PO. Box 23051, Portland, O 9722 
Products are for licensed users only Tot oon sete EA ee 
Trademarks are the property of respective owners 
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ACURIS 3D CLIPMODELS” 


For PC, SGI & Macintosh systems in: 


Affordable TECHNO 
CAD/CAM Router 


O Make models & prototypes from any CAD file. 

O From $10,243. 

QO Stepper or servo 

QO Ball screws 

QO 6 sizes from 13°x11" to 49°x41" 

QO Send sketch, CAD file or sample. Or call for 
Bulletin H12 and request a demo in your area. 


FREE CATALOG! 
TEL: 516-328-3970 
FAX: 516-326-8827 


2101 Jericho Tnpk., N.H.P., NY 11040 
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Render & Animate ! 
Libraries of detailed 3D models $395 


1. Interior - Furniture & Multimedia. 

2. Exterior - Trees & Furniture. 

3. Geographic - Globe & Earth, USA, Japan. 

4. Human Forms - Man, Skeleton,Mannequin. 

5. Human Faces - Man & Child with expressions. 
6. Human Forms - Woman, Skeleton,Mannequin. 


¢ Autodesk DXF & 3DStudio * Topas * RIB 
¢Wavefront OB] ¢ MacroModel ¢ Others... 


» (415) 329-1920, 


931 Hamilton Ave 
Menlo Park, CA 94025 


center for 

Computer 
. J 

Imaging 


& Animation 


Why is one school setting 
a world standard for 
Computer Animation 
Training? 


You'll find the latest SGI gear, 
Softimage, Betacam and all ofthe 
realnames in animation here plus 
students from around the world in 
our two locations—Minneapolis & 


eee 800 800-2835 
school of — Fax 612 721-6642 


Communication arts 


2526 27th Avenue South 
Minneapolis, MN 55406 


i 
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VANCOUVER 
FILM 
SCHOOL 


presents: 


3D COMPUTER 
GRAPHICS 
ANIMATION 


This 12 month program is the most 
comprehensive of its kind in North 
America and is a full immersion into 
computer graphics animation. The 
classes are integrated with a high- 
end commercial production company 
and graduates achieve a widely 
adaptable range of computer skills. 
Highlights include: 

* Low student-equipment ratio 

* 2.000 + hours of training 

* Wide range of industry software 
* Theoretical/ practical experience 
* Highly skilled instructors 

* State-of-the-art workstations 

* A completed portfolio 


We also offer an intensive foun- 
dation program in 16mm film 
production. For information 

Call or write: 


Vancouver Film School 
400 -1168 Hamilton St. 
Vancouver. B.C. 
Canada V6B 2S2 


604 685-5808 


Fax: 685-5830 : Ve 
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Digi-Tech Graphic Products 


800-886-34: 


i 


TLE rrr 
We provide products/services for: 


ANIMATION 
PRESENTATIONS 
PHOTO RETOUCHING 
PROOFING 
SCANNING 


"WE BUY SELL & TRADE" 


We also have In-House Service so WE 
provide the warranties & agreements 


u 
’ 
: 
Q 
0 
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just about 
anything. 


We 
already have. 


*DataShop available in 3D Studio, Softimage. and Wavefront formats. 
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You could probably model 


With enough time, you could probably model the Eiffel Tower, the Sphinx, or a Dodge 


Viper. But why? We’ve already done it! Viewpoint has thousands of stock Datasets” for 


VIEWPOINT 


VeVv 
vV 


animation, visualization, and real-time applications in over fifty 3D formats. 
Save time. Save money. Use Viewpoint 3D data in your next project. 

Call 1-800-DATASET (328-2738) for your free 200 page 

catalog and/or DataShop” CD ROM with five free Datasets. 


Viewpoint DataLabs*870 West CentersOrem, Utah 84057*Ph: 801-224-2222*FAX: 801-224-2272 


0 a4 
2. 
= 


SEE OUR AD ON INSIDE BACK COVER OF THIS ISSUE 


3D STUDIO TRAINING 
ne le2Se 3 


IN THE STUDIO 


The only complete tutorial that % 
teaches you how to effectively use all 
aspects of 3D Studio. Five separate, 

1 hour tapes help clearly explain 
each module. The tapes include 
discussions on commands, tips, 
techniques & examples. Perfect for 
new and intermediate users. 


$395 R3 $295 R2 


ONE STOP SHOP - FREE CATALOG 

Now Digimation is your source for a complete 
selection of quality 3D Studio accessories. 
Reference materials like books and tapes. 
Software like IPAS routines, 3D models and 
drivers. Hardware like frame buffers and single 
frame controllers. And of course friendly advice 
and complete free technical support. Call now 
for a free catalog 


VIDEO POST 


¢ Special 80 minute tape features 
more advanced instruction on one 
of 3D Studio's most powerful 
features. Learn about rotoscoping, 
IPAS, alpha channel, transition 
effects, compositing images and 
more. Makes a great add on to 
the ‘In the Studio’ series. 


$79.95 


Digimation 

315 St. Anthony St., Luling, LA 70070 § 

800-854-4496 Orders 
504-785-2940 Tech Support/FAX 
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COMPUTER GRAPHICS: 
A Worldwide Market Report 


An incredible resource for those who 
need to understand the dynamics and 
directions of this complex marketplace. 


The Market Report includes: 
@ Technology trends 
@ Predictions of growth rates 


@ In-depth review of the computer 
graphics market 


This valuable report sells for $15.00. 


To order your copy, make your check payable to: 
Computer Graphics World, Mail to: Becky 
Biggar, PennWell Graphics Group, Ten Tara 
Boulevard, Fifth Floor, Nashua, NH 03062-2801. 
Tel: 603-891-9157; Fax: 603-891-0539. 
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35mm Animation 
Film — 


Professional quality 35mm 
Cine/ Academy recording — 


SGI, Nciniesh, Amiga, 
ROs/V Wingews supported 


Quick turnaround 


Competitive prices 


Pro Photo CD Scanning 
KODAK XLT7720 color prints 
4" x 5" Hi-Res output 


SYGRAF inc. 

425 og St. Room 200 
Montreal, (Quebec) 
H3J 1S9, CANADA 
Tel. (514)846- 9786 


(al 


SYGRAF 
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5-8 Interactive ‘94 held in San Jose, CA. 
Sponsored by Ziff Institute. Contact: Ziff In- 
stitute, 25 First St., Cambridge, MA 02141- 
9819; 1-800-34-TRAIN or 617/252-5187. 


6-8 Digital World held in Los Angeles. 
Sponsored by Ziff-Davis Exposition and 
Conference Company. Contact: Ziff-Davis 
Exposition and Conference Company, 303 
Vintage Park Drive, Foster City, CA 
94404; 415/578-6900. 


11-13 ShowBiz Expo held in Los Ange- 
les. Sponsored by Advanstar. Contact: Ad- 
vanstar, 201 East Sandpointe Ave., Suite 
600, Santa Ana, CA 92707; 714/513-8400. 


12-17 International Design Conference 
held in Aspen, CO. Sponsored by IDCA. 
Contact: IDCA, POB 664, Aspen, CO 
91612; 303/925-2257. 


15-17 Supercomputing Japan ‘94 held 
in Tokyo. Sponsored by Meridian Pacific 
Group Inc. Contact: Meridian Pacific 
Group Inc., 116 E. Blithedale Ave., Suite 
2, Mill Valley, CA 94941; 415/381-2255. 


21-23 A/E/C Systems ‘94 held in 
Washington, DC. Contact: Sharon Price, 
A/E/C Systems ‘94, POB 310318, Newing- 
ton, CT 06131-1196; 203/666-6097. 


21-23 Autodesk Expo ‘94 (held in con- 
junction with A/E/C Systems) held in 
Washington, DC. Sponsored by Autodesk 
Inc. Contact: Tabatha Bonetti, Autodesk 
Inc., 2320 Marinship Way, Sausalito, CA 
94965; 415/332-2344. 


21-23 CimmexX ‘94 held in Washing- 
ton, DC. Sponsored by NCGA CAD Soci- 
ety. Contact: Margaret Lew, NCGA, Suite 


A spectacular new 
3D translation technology... 


InterChange © 


Translate between 3D file formats such as 
AutoCAD®.DXF,™ 3D Studio ®.3DS, 
Wavefront,’ Softimage,’ Prisms,’ Vertigo,® 
StereoLithography, LightWave,’ Imagine,” 
and many other programs. 


Preserve sub-objects, hierarchy, surface materials, 
rotational centers and polygon normals. 


Available now for Microsoft Windows,” 

Windows NT,” 3D Studio® IPAS plug-ins, 
Commodore Amiga’ and Video Toaster® computers. 
Coming soon for Macintosh,’ Silicon Graphics ° 

and SUN ° computers. 


Call for more information about the best way 
to share 3D models between programs and platforms. 


DESIS 
aed 


235 SOUTH MAIN ST. 
JEFFERSON, WI 53549 
(414) 674-5200 

(414) 674-6363 FAX 


CORPORATION 


200, 2722 Merrilee Drive, Fairfax, VA 
22031; 703/698-9600. 


23-25 Consumer Electronics Show 
held in Chicago. Sponsored by Electronic 
Industries Association. Contact: Electron- 
ic Industries Association, 2001 Pennsyl- 
vania Ave., NW, Washington, DC 20006- 
1813; 202/457-8728. 


28-30 Pc Expo Spring held in New 
York. Sponsored by Bruno Blenheim Inc. 
Contact: Mark Haviland, Bruno Blenheim 
Inc., 1 Executive Drive, Fort Lee, NJ 
07042; 201/346-1400. 


8-10 MacWorld Singapore held in Sin- 
gapore. Sponsored by IDG World Expo. 
Contact: IDG World Expo., 111 Speen St., 
Framingham, MA 01701; 508/879-6700. 


19-21 08/2 World Conference & Exhi- 
bition held in Santa Clara, CA. Sponsored 
by Miller Freeman Design Conferences. 
Contact: Miller Freeman Design Confer- 
ences, 600 Harrison St., 4th Fl., San Fran- 
cisco, CA 94107; 415/905-2354. 


24-29 SIGGRAPH ‘94 held in Orlando, 
FL. Sponsored by the ACM . Contact: 
Julie Eitzer, ACM, 1515 Broadway, New 
York, NY 10036-9998; 212/869-7440. 


26-28 Windows World/Chicago held 
in Chicago. Sponsored by The Interface 
Group. Contact: The Interface Group, 300 
First Ave., Needham, MA 02194-2722; 
617/449-6600. 


Associate 
Scientist/Engineer 
lowa State University 


The lowa Center for Emerging Manufacturing Tech- 
nology (ICEMT) houses a well-equipped virtual re- 
ality laboratory, including three Silicon Graphics Re- 
ality Engines and a Fakespace BOOM HMD. ICEMT 
is seeking two researchers with Ph.D.’s who have 
expertise in engineering and/or medical applica- 
tions of virtual reality. Knowledge of haptic inter- 
faces and force display will be an asset. Current 
funding is guaranteed for two years; continuation of 
the position will be dependent upon receipt of addi- 
tional funding. Positions are available August 1, 
1994 (flexible). Salary range of $37,442 - $65, 588, 
dependent upon qualifications, plus benefits. For 
additional information regarding ICEMT and/or the 
available research positions, call (515) 294-3092. 
Interested applicants should submit a cover letter, 
detailed resume, plus the names and addresses of 
three references to: Ames Laboratory/IPRT Person- 
nel Office, 127 Spedding Hall, lowa State University, 
Ames IA 50011. An EEO/AA employer. 


23-26 Virtual Reality Software and 
Technology Conference held in Kent Ridge, 
Singapore. Sponsored by ACM. Contact: 
Julie Goetz, ACM, 1515 Broadway, NY, NY 
10036-9998; 212/869-7440. 


24-26 CD-ROM Home & Office World 
held in New York. Sponsored by Meckler 
Managing Information Technology. Con- 
tact: Meckler Managing Information Tech- 
nology, 11 Ferry Lane West, Westport, CT 
06880; 203/226-6867. 


1-3 Computer-Aided Acquisition and 
Logistic Support (CALS) ‘94 held in 
Taipei, Taiwan. Sponsored by World 
Computer Graphics Foundation. Contact: 
World Computer Graphics Foundation, 
5201 Leesburg Pike, Suite 201, Falls 
Church, VA 22041; 703/578-0301. 


11-14 1994 Design Technical Confer- 
ences and 1994 International Computers 
in Engineering Conference held in Min- 
neapolis. Sponsored by The American So- 
ciety of Mechanical Engineers. Contact: 
Michelle Rosenberg, ASME, 345 East 47th 
St., New York, NY 10017; 212/705-7738. 


20-22 Imaging Expo ‘94 held in New 
York. Sponsored by Comtek International 
and Imaging World Journal. Contact: 
Comtek International, 43 Danbury Road, 
Wilton, CT 06897; 203/834-1122. 


24-26 ShowBiz Expo Europe held in 
Munich, Germany. Sponsored by Ad- 
vanstar Expositions. Contact: Leanne 
Lambert or Liz Crawford, Advanstar Expo- 
sitions, 201 East Sandpointe Ave., Suite 
600, Santa Ana, CA 92707; 714/513-8400. 
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Blevins Enterprises, Inc. | 
121 Sweet Avenue, Moscow, ID 83843 | 
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FAX: 603-891-0539 
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Daniel J. Ferro, Sr., Regional Mgr. 
PennWell Publishing Graphics Group 
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Boris & Sly Associates 
1000 Elwell Court, Ste. 234 
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SOUTHERN CALIFORNIA, SOUTHWEST 
Tom Boris, Regional Mgr. 

Greg Cruse, Regional Mgr. 

Boris & Sly Associates 

2232 S.E. Bristol, Ste. 109 

Santa Ana, CA 92707 
TEL:714-756-0681 

FAX: 714-756-0621 


SOUTH CENTRAL, CENTRAL U.S. 
Randy Jeter, Regional Mgr. 
19627 Interstate 45 No., Ste. 110 
Spring, TX 77388 
TEL:713-353-0309 

FAX: 713-288-8350 


LIST RENTAL 

Deanna Rebro 

PennWell Publishing Co., P.O.B. 1260 
Tulsa, OK 74101 

TEL:918-831-9551 
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Direct Marketing Manager 
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Chuo-Ku, Tokyo 104 
Japan 
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3D Datasets’ 
Instantly 


With Viewpoint’s DataShop™ CD ROM... 


Su Sear tes 


a specific Dataset... 


Football Helmet 2 
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Click for a preview... To download, simply call 1-800 DATASET. 


Until now, you had to rely on the Viewpoint custom and _ pre-built 
speed of a courier jet to deliver the 3D 
data you needed. But with DataShop, 
you can choose from thousands of 
Datasets that can be downloaded to 
your computer with a simple phone call. 


Datasets for animation, visual- 
DATALA SBS 


ization, and real-time applications 


are available in over fifty 3D formats. 


Call today for your free 200 page 
catalog and/or DataShop CD ROM”. 


(1.800.328.2738) 


*DataShop available in 3D Studio, Softimage, and Wavefront formats 


Viewpoint DataLabs International « 870 West Center e Orem, Utah 84057 « Ph 801.224.2222 «e FAX 801.224.2272 
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Theres A New Way 10 


Visual computing just got a whole lot easier. By taking an 
open system approach to storing and retrieving digital video, 
Ciprico’s Spectra 6000 disk array delivers real-time 
performance together with unmatched flexibility. 


Seamless integration with Silicon Graphics workstations 
give you the flexibility to switch between digital video 
applications, i.e. from paint to composite to animation to on- or 
off-line editing, This impressive versatility eliminates the need 
for “dedicated use” digital disk recorders (DDRs) and can save 
you plenty. 

Spectra 6000's performance characteristics redefine the 
concept of productivity. Standard SCSI-2 drives support real- 
time data transfer rates. Plus, now you can work with storage 
capacities of several minutes of on-line digital video (as 
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Store And Helrleve 
Digital Video in 
Heal Time. 
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opposed to the old DDR capacity limitations of under a 
minute! ). Each array can provide up to 16GB of storage and 
can be combined with other arrays for additional capacity. 
Spectra 6000's fault tolerant design and optional redundant 
power supply assure continuous on-line performance and no 
loss of data. 
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For more information about the Spectra 6000 disk array— 
the new way to store and retrieve digital video, call us at 
1-800-727-4669. 


In the USA In Europe: fa ™ 
2800 Campus Drive 7 Clerewater Place, Lower Way a 
Plymouth, MN 55441 Newbury, Berkshire RG13 4RF \ OP 
1 800 SCSI-NOW (727-4669) England 

In MN: (612) 551-4000 (44) 635-873666 


CIPRICO 


Fax: (612) 551-4002 Fax: (44) 635-871996 
SEE US AT SIGGRAPH BOOTH #431 


